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Aviation Week 


Including Spate Technology 


Army Attempts 
Major STOL 
Design Advance 


NASA Orientation 


Simulator for Space 






AEROJET 

for gunfire control 

INFRARED FOR THE F-104 



Nighttime capability for the Lockheed F-104 Starfighter is achieved with an Aerojet IR tire 
control system. A product of our Avionics Division at Azusa, California, it is the only equipment of this 
type in operation today. Aerojet's Avionics Division constitutes the nation's largest 
engineering group devoted to research, development, and manufacture of infrared systems. 



A SUBSIDIARY OF THE GENERAL TIRE AND RUBBER COMPANY 
Engineers, scientists—invcsligalc outstanding opportunities at Aerojet. (Plants at Azusa and near Sacramento, Calif.) 



Still Another Hydro -Aire Product for 
the Aircra ft and Missile Industries 


Hydro- Aire, producers of controls for every basic airborne system, 
has developed a family of pneumatic-powered, solenoid controlled, 
gate type hot air shutoff valves. Precision fabricated of stainless steel, 
with piston rings of S-Monel. The valves are extremely reliable, have 
minimum leakage, with positive on-off action under one second. 


Performance and specifications: 


Line size range: i/ 2 " to 1 Vi". 

Inlet pressure range: 10 to 210 psig. 
Ambient temperature: — 65°F to 400°F. 
Line temperature: to 730°F maximum. 


Solenoid : 18 to 30 volts, DC. 
Status: Fully qualified. 
Design and engineering 
specifications: Available. 


Investigate these or other designs for help in solving your control problems. 


Engineers: Interesting opportunities are available. Write or call Mr. Douglas 
Nickerson, Chief Engineer, 3000 Winona Avenue, Burbank. 








With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product — SARGENT. 


SARGENT 

FACILITIES 

Research 

Design 

Development 

Qualifying 


Manufacturing 
including — 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 

Assembly 


SARGENT 

BUILDS 

Servo -Systems 
Hydraulic Systems 
Integrated Packages 
Hydraulic Actuators 
Hydraulic Valves 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 
Ball Screw Actuators 
Gear Actuators 
Gear Accessory Boxes 
Electronic Systems 


SfYant/atd of <?xce//e>ice 

"GOOD WILL" is the disposition of 
the pleased customer to return to the 
place where he has been well treated. 

- U.S. Supreme Court 
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ENGINEERING CORPORATION 


HUNTINGTON I 


AVIATION CALENDAR 


Dec. 7-8— Classified symposium o 
Plasma Sheath, Its Effect on Con: 
tion and Detection,” Boston, Mas 
son Electronics Research Directo 
>rce Cambridge Research Cent! 


Dec. 7-11— I 


of Elecl 


»l Confer 




ton-Park Motel, Washington, D. C. 
Sponsors: American Institute of Electrical 
Engineers; National Electrical Mannfac- 

Dcc. 8-9— First Aerospace Finishing Sym- 
posium, Hotel Texas, Fort Worth, Tex. 
Sponsors: Society of Aircraft Materials 
and Process Engineers; Dallas-Fort Worth 
Branch of the American Electroplated 


16— An 


n Conti 




:r Hotel, ' 
ton. D. C. Sponsor: Aeronautical Train- 
ing Society. 

Dec. 17— 23rd Wright Brothers Lecture, 
Natural History Bldg., Smithsonian Insti- 
tution, Washington, D. C. Dr. Alexander 
H. Flax, chief Air Force scientist, will 
speak on "High Temperatures in Hyper- 
sonic Flow-Physical Principles and Ex- 
perimental Techniques." Dr. Flax will 
repeat his lecture on Dec. IS before the 
IAS Cleveland Section, on Dec. 21 be- 
fore the IAS Los Angeles Section, and 
Dee. 22 before the IAS Texas Section. 

Dec. 26-30— Sixth King Orange International 
Model Plane Meet, Miami, Fla. 

Jan. 11-13-Sixth National Symposium on 
Reliability and Quality Control in Elec- 
tronics, Statler-llilton Hotel, Washing- 
ton. D. C. 

Jan. 12-16-1 6th Annual Technical Confer- 
ence. Society of Plastics Engineers, Con- 
rad Hilton Hotel. Chicago, 111. 

Jan. 14-20-Sixth Annual Meeting, Ameri- 
(Confinued on page 6) 




Be sure the 
TEFLON* 
you buy 
has the 
Qualities 
you need 


Processing can radically change 
Teflon properties 

Take flex life as an example. The Teflon sheet illustrated was 
cooled to 50% crystallinity, resulting in an excellent flex life of 
60,000 cycles. However, through lack of process control, it might 
have been cooled more slowly, giving a 56% crystallinity and a 
flex life of 40,000 cycles ... A LOSS OF 20,000 CYCLES OF 
FLEX LIFE! 

You can be sure of proper processing by specifying Teflon stocks 
made by Garlock’s Plastics Division, the United States Gasket 
Company. U.S.G.’s years of experience with fluorocarbon resins 
guarantees you the right properties every time. This, plus assurance 
of fast delivery anywhere, makes Garlock your prime source of 
Teflon sheet, rod, tape, tubing, bars, cylinders. Find out more by 
calling one of Garlock Packing Company’s 26 sales offices and 
warehouses throughout the U.S. and Canada. 
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THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 

for TPE Fluorocarbon Resin 


GARLOCK Elxl 




AVIATION CALENDAR 



Airborne electromechanical system 
regulates jet fuel temperature 


An integral part of each main 
engine installation on the Marlin 
P6M2 Seamaster is an Airborne 
R-8010 custom-engineered temper- 
ature control system. By regulat- 
ing air flow through a heat ex- 
changer. this system maintains 
supply line fuel at 1 80-220° F. 

As developed for the P6M2, the 
R-8010 system consists of a ther- 
mistor probe, a control amplifier 
and a rotary actuator. The probe 
(mounted in an MS10057-I2 fit- 
ting) is in direct contact with the 
temperature-regulated fuel and 
presents to the control box a re- 
sistance which is proportional to 
fuel temperature. In response, 
the control box energizes the ac- 
tuator to change the setting of a 
ram air intake valve, thus regu- 
lating volume of air flow through 
an air/fuel heat exchanger. This 
sensing and response continues 
until prescribed fuel temperature 


is attained, at which point the 
system reaches a state of electrical 
balance. 

A fail-safe feature is also pro- 
vided. In the event of power fail- 
ure, a magnetic clutch in the 
actuator is released, permitting the 
air valve to be pushed open by the 
force of the ram air. 

This application” on the P6M2 
illustrates only one of many pos- 
sible adaptations of the Airborne 
R-8010 system for temperature 
control functions on aircraft, 
missiles and related equipment- 
cabin temperature control, engine 
temperature control, temperature 
regulation of fuel, oil, electronic 
cooling packages, etc. If you have 
requirements in these areas, we 
will be happy to make a proposal. 
Contact any of our offices. 



(Continued from page 5) 
can Astronautics! Society, Statler-Hilton 
Hotel, New York, N. Y. 

Jan. 25-28— 28th Annual Meeting, Institute 
of the Aeronautical Sciences, 1 Iotel Astor, 
New York, N. Y. Honors Night Dinner, 
Jan. 26. 

Jan. 28-29— Solid Propellants Conference, 
American Rocket Society, Princeton Uni- 
versity, Princeton, N. J. 

Feb. 1-4— Winter Conference & Exhibit. 
Instrument Society of America, Rice Ho- 
tel and Sam Houston Coliseum, Houston, 
Tex. 

Feb. 5-4— Sixth Annual Midwest Welding 
Conference, Illinois Tech Chemistry 
Bldg.. Chicago, 111. Sponsors: Armour 
Research Foundation of Illinois Institute 
of Technology; Chicago Section, Ameri- 
can Welding Society. 

Feb. 3-5-1960 Winter Convention on Mili- 
tary Electronics, Institute of Radio Engi- 
neers, Biltmorc Hotel, Los Angeles. 

Feb. 10-12— Seventh Annual Solid-State Cir- 
cuits Conference, Philadelphia, Pa. Spon- 
sors: Institute of Radio Engineers; Ameri- 
can Institute of Electrical Engineers; Uni- 
versity of Pennsylvania. 

Feb. 16-18— First National Symposium on 
Nondestructive Testing of Aircraft and 
Missile Components, Hilton Hotel, San 
Antonio, lex. Sponsors: Southwest Sec- 
tion, Society for Nondestructive I esting; 
Southwest Research Institute, 

Mar. 10-11— National Flight Propulsion 
Meeting (classified), Institute of the 
Aeronautical Sciences, Cleveland, Ohio. 

Mar. 23-25— Symposium on Optical Spectra- 
metric Measurement of High Tempera- 
hires. University of Chicago, Chicago. 
111. Sponsors: University of Chicago's Ap- 
plied Science Laboratories; Jarrell-Ash 
Co.; National Science Foundation. 

Apr. 6-8— Structural Design of Space Vehi- 
cles Conference, Biltmorc Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 
Society's Structures and Materials Com- 

Apr. 6-8—1960 National Meeting “Hyper- 
Environments— Space Frontier," Institute 
of Environmental Sciences, Biltmorc Ho- 
tel, Los Angeles, Calif. 

Apr. 19-21— In tcriltitional Symposium on Ac- 
tive Networks and Feedback Systems. 
Engineering Societies Bldg.. New York. 
N. Y. Sponsors: Polytechnic Institute of 
Brooklyn; Department of Defense Re- 
search Agencies; Institute of Radio Engi- 

Apr. 20-22 — National Symposium on 
Manned Space Stations. Institute of the 
Aeronautical Sciences, Ambassador Hotel. 
Los Angeles, Calif. Cosponsors: National 
Aeronautics and Space Administration; 
the Rand Corp. 

Apr. 21-22— Southwest Metals & Minerals 
Conference "Metals and Materials for the 
Space Age." American Institute of Mill- 
ing, Metallurgical and Petroleum Engi- 
neers. Ambassador Hotel. Los Angeles. 

Apr. 25-29— 41st Annual Convention and 
Exposition. American Welding Society', 
Biltmorc Hotel and Great Western Ex- 
hibit Center. Los Angeles. Calif. 

Apr. 27-28— National Meeting on Space Age 
Materials. Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson I Iotel, Cincinnati, Ohio. 



Engineered, Equipment for Aircraft and Industry 

AIRBORNE ACCESSORIES CORPORATION 

HILLSIDE 5. NEW JERSEY < Offices in Los Angeles and Dallas 



Fabric Tread Tires invented by 
B. F. Goodrich help land X-15 


When the North American X-15 comes in for a landing, the 
B.F.Goodrich Fabric Tread Tires on its dual nose wheel touch 
down at about 200 mph. As X-15 comes to a stop, these 
special tires must withstand tremendous friction and heat 
build-up. Yet they can take this rugged pounding because nylon 
laminates are sandwiched right into the tread stock. These 
laminates reduce distortion under load, equalize modulus 
between tread and carcass and check "shock wave" formation. 

The same construction now goes into BFG tires for today’s 
newest commercial jets. For further information on these and 
a variety of B.F.Goodrich products you can use in space, in the 
air and on the ground, write to B.F.Goodrich Aviation Products, 
adivision of The B.F.Goodrich Co., Dept. AW -11 9B, Akron, Ohio. 



B.F.Goodrich 

aviation products 


FABRICATION TESTS SHOW. 


New 


Titanium 


)°F to +800°F; i 


The alloy: Ti-13V-llCr-3Al, the b 


e the metals story of the y 





AIRCRAFT / MISSILE Division 


Just name the tensile strength... 

SPS offers a tension bolt and companion locknut 
for every application up to 260,000 psi 

iiwifiy bo ‘-t 



TO BETTER 
THE 
REAL 


A missile once launched is committed. The system required 
to accomplish this launching must be maintained at a level 
of peak effectiveness at all times. 

Malfunction in time of need could spell disaster. Predeter- 
mination of possible malfunctions and the training of per- 
sonnel lo detect, analyse, and correct rapidly is essential to 
preventing systems failures. 

to General Electric. ERCO has developed 
equipment to provide familiarization and pro- 
for Air Force crews who operate the 
guidance systems. This equipment has been 
to provide personnel with: 

Basic Training in guidance system equipment ... Over- 
all familiarity with the system for each of the crew 
nembers . . . Recognition, analysis and correction of 
system's malfunctions. 

of our modern weapons to fulfill their defen- 
rests largely on the men who operate and 
these systems. 

equipment systems, such as the one described, are 
the man to live and re-live an experience 




11 





World-wide live TV; with no 
cable or radio relay costs, 
can develop from outer -space 
research by government 
and industry 

Among the peaceful applications 
for scientific break-throughs being 
made in the study of outer space 
is a communications satellite. 

Using inflated plastic satellites, 
boosted toward orbit by the Air 
Force Thor rocket, a global TV 
network could be established. TV 
signals would bounce to satellite 
and back to your station, giving 
you a front-row seat at events 
anywhere in the world. Cost should 
be a fraction of coaxial cables and 
microwave relays now used. 

Practicality of Thor for this 
purpose is based on its demonstrated 
reliability. With Douglas responsible 
for airframe fabrication and 
assembly and test of the entire 
system, Thor has helped launch 84% 
of all payload weight put into space 
by the U. S.; is the key booster 
in the Air Force “Discoverer” 
firings; launched the first nose 
cone recovered at ICBM range. 

Thor is another product of the 
imagination, experience and skills 
which Douglas has gained in nearly 
20 years of missile development. 

Foil-covered satellite, folded like a pocket 
raincoat, would balloon out in orbit as 
an inexpensive TV relay station 

/ 


LAS 


DO 



Norden shaft position encoders translate analog input 
into a variety of digital outputs. The 31 standard 
Norden converters listed here are available for a wide 
range of applications and deliver digital data in several 
codes. Integrally mounted synchros are also available. 
Norden engineers welcome the opportunity to design 
special equipment to your specifications. 


Norden encoders are known and specified for high 
accuracy and reliability. Small size, long life, and the 
capability of continuous performance under severe en- 
vironmental condition are built-in characteristics as- 
sured by Norden’s engineering ingenuity and precision 
production facilities. Write Norden, or call TRinity 
4-6721, for complete data or engineering consultation. 


i 

*. NORDEN DIVISION 

-NOR 

1 

UNITED AIRCRAFT CORPORATION 

Milford Department, Wiley Street, Milford, Connecticut 





complex 
jet engine 
componentry 

This complete jet turbine wheel 
is a product of Kelsey-Hayes, 
Jackson, Michigan plant. 

Its high standards of performance 
reflect Kelsey-Hayes' capabilities 
in the production of crucial 
rotating machinery, components 
and assemblies. 

As a major subcontractor to the 
aerospace industries, Kelsey-Hayes’ 
capabilities also include the 
production of vacuum-induction- 
melted alloys, as well as design, 
development and production of 
advanced thrust vectoring devices. 
Kelsey-Hayes Company, 

Detroit 32, Michigan. 


KELSEY 

HAYES 
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TOMORROW’S MATERIALS TO SHAPE TODAY'S DESIGNS 


Confidence is a driving force on 
today’s drawing boards. It is the engi- 
neer’s confidence that the materials he 
demands can and will be created. 
Swedlow is unique in its ability to 
develop and produce materials to meet 
this demand. These Swedlow develop- 
ments will help you shape today’s 
designs for tomorrow’s air and space 
vehicles. 

©High Temperature Welded 
Stainless Steel Honeycomb Core. 

Wide variety of materials and sizes 
to rigid specifications, produced on 
automatic machines. Light, strong. 


temperature and corrosion resistant, 
for bulkheads, fins and many other 
structural assemblies.^) High Tem- 
perature reinforced plastic parts 
and laminates. Wide variety of com- 
binations to meet exact needs. Flat 
sheets or compound shapes. Minimum 
weight and bulk. Heat resistant. For 
nose cones, exit cones, ducting, shield- 
ing. © M etal I ized heat reflective 
laminates. Gold and aluminum coat- 
ings increase radiant heat resistance to 
over 1650°F. Flat sheets or compound 
shapes. Light, strong; for radiant 
heat, heat shielding, exhaust heat 


damping. ©Reinforced plastics. 
Continuous and press made sheets and 
molded parts to meet individual 
requirements. Applications include 
mechanical, electrical, electronic, 
phototemplate, decorative, aircraft 
cargo liners, and many others. 
©Plastic Glazing. Stretched, as-cast, 
monolithic and laminated acrylic 
windows, canopies, windshields, with 
emphasis on high temperature glazing 
applications. Optically polished, tough, 
light weight, resistant to fracture. 

WRITE for technical information 
specifying materials of your interest. 
Please refer to Dept. 10. 


You Call the 
Tune... 

the Fenwal Continuous 


You can actually bend a Fenwal Continuous Fire 
Detector System to your needs as easily as a snake 
charmer handles his pet! It’s as supple as a snake! 

Proved applications of this advanced multi-point 
protection system are practically everywhere in air- 
craft and missiles — for hot gas leaks, anti-icing 
systems, and, of course, for engine protection. That's 
versatility! 

Separate lengths of tubing, each at a different tem- 
perature, can operate independently in one control 
loop: in a wheel well, near a bleed air duct, in a “solid 
pack” cargo compartment, in an engine nacelle, or 
wherever temperature hazards exist. Rugged “static” 
sensor and magnetic amplifier provide discrete non- 
averaging sensing of temperatures. And this positive 
protection is repeatable! 

You'll think of many applications for Fenwal Con- 
tinuous Fire and Overheat Detector Systems. Talk 
them over with a Fenwal Sales Engineer. Get our 
latest Catalog, too. Write Fenwal Incorporated, 1213 
Pleasant Street, Ashland, Massachusetts. 


Fire and Overheat Detector has hundreds of applications 

The simple, lightweight sensing tube of the Fenwal Con- 
tinuous Fire Detector slips easily into the tightest spots on 
a plane or missile. It strings like a clothesline. Ties in to a 
light, no-moving-parts control unit. 



With a 

f= ac e? Computer you can 

TAKE A REACTOR 
“CRITICAL”. . . 

simulate 


By simulating the action of a nuclear reactor 
on a PACE Electronic Analog Computer, these 
engineers are building greater safety and efficiency 
into tomorrow’s larger, more complex systems. 

This ability to simulate machine and process 
performance on PACE Electronic Analog Computers 
is proving the key to better designs and lower 
costs in a variety of industries. 

Engineers gain new insight into equipment 
pex-formance. Computers chart graphic pictures of 
temperature, pressure, speed or any other 
key factor. As operating conditions are changed 
from ideal to adverse, engineers can observe 
the reaction of each variable with complete safety. 
They can see when and why breakdown occurs. 



New designs can be tested to destruction while 
still on paper. As a result, "bugs” can be worked out 
before prototypes or pilots are built. Computers 
can be used to study operating equipment 
for improvement without interrupting normal 
production. All these advantages mean 
tremendous reductions in design costs and 
improved equipment performance. 


Electronic Associates, the world’s largest 
manufacturer of general purpose electronic analog 
computers, offers a complete line of analog 
computing equipment and accessories. And you’ll 
be surprised to learn how easy this equipment 
is to operate. 


EAI operates three Computation Centers where, 
for a low rental rate, EAI analog specialists will aid 
you in finding solutions to your most complex 
problems. Write for Bulletin CC-821B 
If you would like information on how actual 
problems were solved with PACE Analog Computers, 
mention your field of interest and we’ll send 
appropriate literature. 


Outstanding career opportunities for engineers 
with proven ability — resumes invited. 




ELECTRONIC ASSOCIATES, INC. 


Long Branch, New Jersey 



Westinghouse 
electronic components 
for uncompromising 
reliability 


1400% more reliability through research 


Original research in electronics and related fields is 
constantly in progress at Westinghouse. Here, the 
latest development — molectronics — has reduced parts 
from 14 to 1, soldered connections from 15 to 2, in a 
light telemetry subsystem. The improvements in 
reliability when products like these reach automatic 
production are boundless. 

You can take advantage of this kind of component 
research and development by specifying Westinghouse 
high-reliability components for all of your circuit 

research which makes “break-throughs” like mole- 
cular electronics a reality. 

For all of your needs in ultramodern components, 
contact your local Westinghouse sales engineer or 
write: Westinghouse Electric Corporation, P.O. Box 
868, 3 Gateway Center, Pittsburgh 30, Pennsylvania. 



Aviation Week 

including Space Technology 
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Explorer VI 




space laboratory 
orbiting 
around 
the 
earth 

with 
paddles 
capturing 
sunlight 
for 

power 


The scientific data that will some day enable 
us to probe successfully to the very fringes of 
the universe is being recorded and transmitted 
at this moment by the space laboratory 
.Explorer VI, a satellite now in orbit around 
the earth • This project, carried out by Space 
Technology Laboratories for the National 
Aeronautics and Space Administration under 
the direction of the Air Force Ballistic Missile 
Division, will advance man’s knowledge of : 

The earth and the solar system , . .The magnetic 
field strengths in space .. .The cosmic ray 
intensities away from earth . . . and, 

The micrometeorite density encountered in 
inter-planetary travel • Explorer VI is the 
most sensitive and unique achievement ever 
launched into space. The 29" payload, 

STL designed and instrumented by STL in 
cooperation with the universities, will remain 
“vocal” for its anticipated one year life. 


Space Technology 




H 


How? Because Explorer Vi’s 132 pounds of 
electronic components are powered by storage 
batteries kept charged by the impingement 
of solar radiation on 8,000 cells in the four 
sails or paddles equivalent to 12.2 square feet 
in area • Many more of the scientific and 
technological miracles of Explorer VI will be 
reported to the world as it continues its epic 
flight. The STL technical staff brings to this 
space research the same talents which have 
provided systems engineering and over-all 
direction since 1954 to the Air Force Missile 
Programs including Atlas, Thor, Titan, 
Minuteman, and the Pioneer I space probe. 

Important staff positions in connection with 
these activities are now available for 
scientists and engineers with outstanding 
capabilities in propulsion, electronics, 
thermodynamics, aerodynamics, structures, 
astrophysics, computer technology, and 
other related fields and disciplines. 

Inquiries 

Laboratories, Inc. invited. 

P.O.Box 95004 
Los Angeles 45, California 


EDITORIAL 


Military Space Problems 


The requirement for a military space program and the 
methods by which such a program should be organized, 
financed and executed will be a subject of increasing 
interest in the next session of Congress. This subject 
will be closely scrutinized not only in the double-bar- 
relled investigations of the entire space research effort by 
the House and Senate space committees but also by 
appropriations committees as part of the defense budget. 

The recent public speeches of Lt. Gen. Bernard 
Schriever, chief of USAF's Air Research and Develop- 
ment Command, and Brig. Gen. Homer Boushev, USAF 
director of Advanced Technology in the Pentagon, leave 
little doubt that USAF, which now has the major military 
space role, is growing increasingly restive under the limi- 
tations of the current organizational, financial and policy 
guidelines laid down by the White House in contrast to 
USAF’s responsibility. It is also evident that the White 
House has not changed its attitude toward the military 
significance of space since President Eisenhower’s first 
post-Sputnik statement that the initial Soviet satellite 
had not “one iota” of military importance. It is also 
evident that members of Congress concerned with these 
problems feel an increasing need to resolve this disparity 
of opinion through new legislation. 

Perhaps the most difficult problem confronting the 
military in organizing a significant military space program 
is the lack of proper representation at any of the higher 
levels of governmental space policy-making groups. Cur- 
rent space policy is actually made in the White House 
and Budget Bureau. The National Aeronautics and Space 
Council, charged by law with this job, has fulfilled earlier 
predictions that it was doomed to sterility and impotence 
by the very nature of its composition. This group has had 
seven meetings in the year since its creation by the Space 
Act, but its activities have been cloaked by the invocation 
of executive privilege by the White House. 

There is no military representation on the Space Coun- 
cil except through the Secretary of Defense, who is really 
a transient civilian and is outnumbered eight to one on 
the council. In contrast, the old National Advisory Com- 
mittee for Aeronautics had between four and six military 
representatives on the 17-man policy-making committee. 
The current NASA-Defense Department liaison com- 
mittee had its futility as either a policy- or decision-mak- 
ing group fully exposed before the last session of Con- 
gress by the testimony of its own members. 

The longtime effective working relationship between 
the old NACA and the military' also has been eroded by 
other considerations created in the fonnation of NASA. 
In the pre-Sputnik era, the old NACA functioned pri- 
marily as a service organization for both military and 
civilian technology' within its field. Considerable military 


support, particularly in bailment of aircraft and other 
military equipment and joint financing of experimental 
research aircraft, was provided to NACA outside its own 
budget because the military knew this was a sound invest- 
ment that paid them significant dividends. Now, by the 
very nature of the law that created it, NASA is competi- 
tive with the military for funds, programs and prestige. 
Although the research dividends may still be forthcom- 
ing, the immediate abrasion of budget problems is a 
more tangible and immediate issue. As the financial re- 
quirements of both the NASA and the military space 
programs increase, as they inevitably must, and as the 
over-all federal budget strictures get tighter, this competi- 
tion will inevitably get rougher. 

At the working levels, NASA and the Pentagon are 
getting along reasonably well under the circumstances 
and there is a prevailing optimism that this relationship 
will eventually be stabilized at a mutually acceptable 
policy. However, the White House policy of increasing 
emphasis on space technology as a civilian scientific en- 
terprise and the continued strong denial of its military' 
potential will make it difficult to achieve this type of 
relationship. 

Military technology in propulsion, guidance and mate- 
rials has already provided the engineering base from 
which space research must operate for many years to 
come. There is little doubt, even on the basis of the few 
experiments in military space technology, that there is 
considerable military potential already visible in space 
from reconnaissance, navigation and communication sat- 
ellites. As to what the future holds beyond that, only 
further research and exploration can yield the answers. 
But, if other countries get those answers first our military 
position will hardly be enhanced. 

The biggest problem in achieving a sound, hard-driv- 
ing space research program for both military and civil 
goals still lies beyond these intricate organizational prob- 
lems and cannot be solved by any administrative or leg- 
islative reorganization. This is the lack of top-level lead- 
ership in establishing clear-cut national goals and gener- 
ating national vigor and determination for the effort to 
reach them in a significant time scale. Almost any organi- 
zation will operate well when stimulated by this type of 
leadership. And even the most administratively perfect 
chart of boxes and lines of authority cannot function well 
when this type of leadership is lacking. 

Congress will do well to examine the entire structure 
of our space research effort when it returns in January. 
In this inquiry, the role of a military space technology 
program, and methods of organizing, financing and exe- 
cuting it, should get special attention. 

—Robert Hotz 


AVIATION WEEK, 



Johns-Manville Announces... MlN-KLAD INTERLOK 

... a new structural system interlocking Min-K insulation and high-temperature reinforced plastic 


Missile experience shows that in certain 
heat control situations no one material 
will perform as well as two (or morel- 
on insulation with protective high-temper- 
ature facings. 

Problem is how to effectively combine 
these materials into a structurally Strong 
unit? The answer is Min-Klad Interlok 



■ffl-.1t 



—a new structural system that interlocks 
Min-K insulation and reinforced plastic, 
metal or other high-temperature facings. 

The result: one product that gives the 
missile designer every advantage of high- 
temperature plastic or metal foil- 
strength, toughness, rigidity! Erosion re- 
sistance! High heat capacity! 

. . . plus the outstanding advantages of 
Min-K insulation— an insulating core that 
has the lowest thermal conductivity avail- 
able for service temperatures up to 2000° F 
steady-state, and higher for transients. 
Min-K's thermal conductivity is actually 
lower than the molecular conductivity 
of still air. 


specify Min-Klad Interlok in a wide 
variety of heat-resistant and/br ablating 
materials— asbestos-phenolic (ARP-40), 
and similar reinforced plastics, as well as 

metal foils and meshes. For some require- 
ments, the cool face can be made of a 
different material— for example, one that 
offers characteristics required for bonding 
or fastening to other surfaces and pans. 

Like all J-M Aviation insulations, Min- 
Klad Interlok is factory-fabricated to 
your specifications into external skin 
panels, heat shields, cylindrical liners or 
component housings of any shape or size. 
Write today for technical specifications. 
Address Johns-Manville, Box 14, New 
York 16, New York. In Canada, Port 
Credit, Ontario. 


Wide range of facings 

For the hot face, the missile designer can 

Johns-Manville SJSi 


WHO'S WHERE 


In the Front Office 

Amiand J. Thicblot, director of engineer- 
ing. Aircraft & Missiles Division of Fair- 
child Engine and Airplane Corp., Hagers- 
town, Md. Pursuant to Mr. Thieblot's 
appointment, F. E. Newbold, Jr., formerly 
vice president-engineering and marketing, 
has been named vice president in charge of 

P CoI." g J. C. Pitchford (USAF, ret.). Wee 
president-engineering, Bcnson-Lehner Corp., 
Santa Monica, Calif. 

Carl Pilnick, vice president and director- 
research and development, Consolidated 
Avionics Corp.. Westbury, N. Y., subsidiary 
of Consolidated Diesel Electric Corp. 

Jerome Bclsky, vice president-manufactur- 
ing, test, and building and grounds, Grand 
Central Rocket Co., Redlands, Calif. 

Frank Lynott, executive vice president- 
operations, The Flying Tiger Line. Inc. 
Neil Berboth succeeds Mr. Lynott as vice 
president-operations. Also: Constantin Mol- 


ine.,'' HilhMe, 


Gordon A. Carlson, 
dent, Hofman Labors 
N. J. 

William C. Holme 
manager, Space Conrm 
Radiation, Inc., Mountain View, Calif. 

Sierra Engineering Co.. Sierra Madrc, Cali 
Rear Adm. Roy L. Jc' 


i. William Miller, 


■ring, a 


sistant Chief of Naval Operations for Plans 
and Policy. Rear Adm. Robert E. Dixon 
relieves Adm. Johnson as Commander Car- 
rier Division Four. Also: Rear Adm. Clif- 
ford H. Duerfcldt will become chief of 
Naval Air Basic Training at Pensacola, Fla., 
replacing Rear Adm. Joseph M. Carson, 
now Commander Naval Forces, Philippines. 
Rear Adm. R. D. Hoglc will relieve Adm. 
Duerfcldt as deputy to the Commander in 
Chief. U. S. Nasal Forces, Eastern Atlantic 
and Mediterranean. Rear Adm. Louis J. 
Kim will become chief of Naval Air Ad- 
vanced Training at Corpus Christi, Tex.; 
he will relieve Rear Adm. Joseph C. Clifton 
who will become Commander Carrier Di- 
vision Seven. Adm. Clifton will relieve 
Rear Adm. William E. Gentner, whose new 
assignment has not been announced. 


Honors and Elections 

Ronald L. McFarlan, consultant to 
DATAmatic Corp. and Raytheon Manufac- 
turing Co., has been elected president for 
1960 of the Institute of Radio Engineers 
succeeding Ernst Weber, president of the 
Polytechnic Institute of Brooklyn. 

W. Delaney Dilworth has been elected 

E csidcnt for 1960 of the Air Traffic Con- 
rence of America, a division of the Air 
Transport Assn.; William J. Mitchell was 
elected first vice president, and William L. 
Morrisctte, Jr., second vice president. Mr. 
Dilworth is director of traffic administration 
and assistant secretary of United Air Lines; 
Mr. Mitchell, vice president-traffic and sales, 
Bonanza Air Lines; Mr. Morrisctte, vice 
president-traffic and sales, Eastern Air Lines. 
(Continued on page 102) 


INDUSTRY OBSERVER 

► Scale models of propellant tanks for National Aeronautics and Space 
Administration’s Centaur and other space vehicles that will carry cryogenic 
fluids through long coasting periods in space will be flown along Keplerian 
trajectories in a USAF-Convair C-131 from Wright Air Development Divi- 
sion to determine behavior of the fluids under conditions of weightlessness. 
Similar flight tests already have been made with liquid oxygen and liquid 
nitrogen in small plastic tanks. Eventually liquid hydrogen, which will fuel 
the Centaur, will be tried. Effect of weightlessness on hydrogen, particularly 
if part of the fuel already has been burned off, could cause severe problems in 
areas of pumping and venting. Problems are expected to be more severe 
with hydrogen than with nitrogen, but work so far has turned up no physical 
problems that seem incapable of solution. 

► Soviet Union now has at least six ballistic missile submarines operating 
within range of the continental U. S.: three in the Atlantic and three in the 
Pacific. The submarines (AW June 15, p. 26) are modified versions of the 
conventionally-powered “Z” class with a cruise range of approximately 
12,000 mi. Missiles are believed to be housed in the conning tower. 

► Planning Research Corp., in a ballistic missile early warning system study 
for the Radio Corp. of America, is analyzing the effects of countermeasures 
and counter-countermeasurcs, ramifications of false alarms and the relation 
of the operability status to mission performance, the variations in scan mode 
to detection capability and the missile ascent profile to surveillance zone. 

► Air Force is studying requirements for hydrazine storable propellants 
(N.H,) for possible use in operational versions of the Martin Titan ICBM 
and surveying the extent of the facilities that would be needed to meet antici- 
pated propellant quantities. 

► San Diego Division of General Dynamics Corp. is contemplating the use 
of Sidewinder infrared head as a seeker for its Red-Eye surface-to-air missile, 
which is fired from the shoulder (AW Aug. 10, p. 36). 

► Advanced Research Projects Agency contractors working on the develop- 
ment of high energy solid propellants have been told not to discard any 
promising high energy storable liquid propellants they might discover in the 
course of their work. ARPA program now appears more likely to produce 
a high energy storable liquid than the high energy solid rocket propellants 
at which it was originally aimed. 

► Production model of the F-106A incorporating Hughes Aircraft MA-1 
fire control system, automatic flight control function and data link recently 
made its first flight. Effect of automatic flight control function and data link 
is that the pilot manually lifts the aircraft from runway, retracts gear, puts 
aircraft in automatic or ground controlled intercept flight control mode, then 
docs not have to touch controls again until he is ready to extend speed brakes 
and landing gear on final approach and accomplish the landing flare. Vector 
out, attack, steer to base and descent ran be done by outputs from the SAGE 
air defense system operating through the data link to the automatic flight 
control system. Aircraft also incorporates WADC Phase II pilot display 

► Airborne digital computer to be used in Titan inertial guidance system is 
expected to weigh only 30 lb., be able to perform 6,000 mathematical opera- 
tions per second. Computer is being developed by International Business 
Machines Corp. for use with an inertial platform being manufactured by 
AC Spark Plug Division of General Motors. Complete system is expected 
to weigh less than 100 lb. 

► Grand Central Rocket Co. claims an over-all reliability of better than 99% 
for its Viper polysulfide-ammonium perchlorate solid rocket in more than 
600 firings. Rocket is used primarily in clusters to propel sled vehicles at 
USAF test tracks at Holloman AFB, N. M.; Edwards AFB, Calif., and at 
Hurricane Mesa, Utah. 
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....MISSILE GUIDANCE OUTPOST 


The Radar Course-Directing Centrals designed and produced by Stavid for the 
REGULUS missile provide the Navy a means of pin-pointing tremendous striking 
power against targets in hostile territory. Submarines now operational are capable 
of command-guiding the missile in flight, and provide missile crews with an 
automatic presentation of bearing and range information through data-stabiliza- 
tion and course computers. 

Stavid's electronics capability is strikingly demonstrated in this task which 
required design and manufacturing skills ranging from the antenna to the com- 
puters — all developed and produced within our facilities. 

The Stavid capability ranges from original research to system redesign for 
mechanized production. Recent accomplishments include: 


ST AVID Engineering, Inc. pi 

@2zx$i&rucs' . 



Outstanding engineers and scientists are invited to inquire into opportunities 
on Stavid’s advanced systems engineering teams. 


Washington Roundup 


McCone Backs Single Space Agency 

Single agency concept to manage both civil and mili- 
tary space efforts is supported by Atomic Energy Com- 
mission Chairman John A. McCone. Discussing the 
national space problem on the National Broadcasting 
Co., Meet the Press television program, McCone said 
he isn't sure such an agency should be patterned exactly 
after the AEC, but "I think that a civilian space agency 
to handle all phases of space activities should be the 
correct thing to do.” 

McCone disagreed with contentions that the U. S. 
should admit it is in a space race with the Soviet Union, 
but he said that clear objectives should be defined and 
pursued. "I don’t think this is properly defined as a 
race." lie said. “What I think we should do is to 
clearly define our objectives in space from the stand- 
point of the benefits that are to come to science and 
to the people, and then we should pursue those objec- 
tives aggressively.” 

Commenting that the Russians hast- gained a scien- 
tific advantage "that sort of feeds on itself,” McCone 
said he expects that "we arc going to sec some rather 
spectacular things done by the Soviets in the next year, 
two or three, in space.” Me also observed that the 
Russians arc organized in a way that permits them to 
select objectives and then marshall scientific and tech- 
nical resources to accomplish their objectives in a mini- 
mum time. “I think that they arc better at that than 

McCone also said that during his recent trip to Rus- 
sia, Soviet progress in developing an atomic-powered 
aircraft was "in a classified field” and not a subject for 
discussion. “However,” he said, “I got the impression 
that they arc working on it.” McCone said the U. S. 
nuclear aircraft program has “traveled a rough road” and 
presents a difficult problem, contending the U. S. should 
make up its mind whether it is worth the effort and “if 
we decide to go forward we should go forward with very 
intense effort.” 

Military Space Role 

Meanwhile, a plea for a significant military role in 
the national space effort was made last week by Lt. Gen. 
Bernard A. Schriever, commander of Air Research and 
Development Command. He said the nation cannot 
afford to concentrate solely on scientific exploration of 
space and ignore its “vast extension of the air as a 
theater of military operations." lie said the Soviet 
Union is not limiting its space efforts to peaceful ex- 
ploration but is mounting a total effort, concentrating 
intellectual and productive sources toward a single pur- 
pose— "the strengthening and extension of communism, 
through the coordinated power of scientific, industrial, 
economic, political and military means. 

"For this reason,” Schriever said, "we cannot afford 
to set our military services apart from the scientific and 
industrial community, confining our use of the tech- 
niques and facilities which vve have developed solely 
to the refinement of existing weapon systems. Our two 
great objectives— to increase human knowledge and to 
defend human freedom— arc inseparable. If vve arc not 
merely to catch up with the USSR, but to gain the lead 
ourselves— at the earliest possible moment— vve must mar- 
shall all our resources to the fullest, in a concerted drive 
to master the challenge of space.” 


Comparing civilian and military incentives in explor- 
ing new fields. Schriever pointed out that scientists are 
attracted to new areas by the desire to enlarge their fund 
of knowledge while the military explores them with a 
lifc-or-dcath urgency. He said the military explores new 
regions-on the earth or in space— because they must be 
exploited if possible before a potential enemy seizes them 
for a military advantage. "This is a built-in incentive to 
progress, of the highest order, which is peculiar to the 
military." 

U. S. -Hawaii Fare Probe 

Common fares to Honolulu, Hilo and other points in 
Hawaii from the U. S. mainland, already a controversial 
issue in the hearings on the Transpacific Route Case 
(AW Nov. 23, p. 39). will be investigated by the Civil 
Aeronautics Board to determine whether they should 
be adopted bv scheduled airlines. Although the Board 
previously ruled that such rates were "unduly preferen- 
tial and unreasonable” for scheduled airlines, it has not 
suspended a revised common fares tariff filed last week 
by United States Overseas Airlines for its operation into 
I-iawaii. Both USOA and Transocean Air Lines have 
been serving Hawaiian points with a common fare struc- 
ture since 1953— a practice the Board will allow to con- 
tinue because the two airlines, being supplemental car- 
riers, "are not required to serve the Hawaiian points in 
anv particular sequence. . . ,” But as the result of the 
USOA filing, the Board wants to take a fresh look at 
the common fare structure to determine whether all 
U. S.-Havvaii carriers should offer equal fares between the 
mainland and all Hawaiian cities served by air. 

New Defense Comptroller 

Franklin B. Lincoln, New York lawyer and former 
Navy counsel, was named by the President last week to 
succeed Wilfred J. McNeil as Assistant Secretary of 
Defense (Comptroller). McNeil, who had held the post 
since the armed forces were placed under the single 
Defense Department in 1947, recently resigned to be- 
come president of the Grace Line in New York (AW 
Sept. 21, p. 25). Lincoln, who served as Navy counsel 
during World War II. will serve under a recess appoint- 
ment until his nomination can be sent to the Senate 
for approval. 

Patent Policy Hearings 

Patent policies of government agencies directing scien- 
tific research will be closely scrutinized during the next 
two weeks by congressional investigating committees. 
Patents and Scientific Inventions Subcommittee of the 
House Science and Astronautics Committee is scheduled 
to open hearings today on the patent provisions of the 
National Aeronautics and Space Act (AW Nov. 16. p. 39). 
Purpose of the hearings, according to subcommittee chair- 
man Rep. Erwin Mitchell (D.-Ga.), is to determine 
whether the present provisions are adequate or if changes 
in the legislation should be recommended. Next week, 
the Monopolv Subcommittee of the Senate Small Business 
Committee, headed by Sen. Russell B. Long (D.-La.), 
will look into the effect federal patent policies have on 
the rate of scientific advance, and particularly the prob- 
lems which might be created for small business concerns. 

—Washington staff 
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NASA Reorienting Research Emphasis 


Decline in manned military aircraft systems plus 
missile, space prominence cut aeronautical role. 

By Evert Clark 

Washington— Decline in the need for manned military' aircraft systems and 
the increasing prominence of missiles and spacecraft are rapidly diminishing 
the role of conventional aeronautical research by the National Aeronautics 
and Space Administration, successor to the government agency that spear- 
headed this work for 43 j'ears. 

Only one U. S. manned military aircraft designed for flight wholly within 
the atmosphere is now being developed-the Mach 3 USAF-North American 
B-70 bomber. Except for the air-breathing supersonic transports that are 
almost certain to evolve from the research done on the B-70, no other 
examples of what NASA officials sometimes call "the ordinary airplane" lie 
on the research horizon. 


At the near end of the speed-altitude- 
range spectrum. NASA is doing exten- 
sive work with vertical and short takeoff 
aircraft. At the far end lies the USAF- 
NASA Dyna-Soar research vehicle and 
the hypersonic boost-glide transports 
that may follow it. 

The usual subdivisions of aero- 
nautical research— aerodynamics, pro- 
pulsion, guidance, structures and 
materials, stability and control, etc.— 
will continue to be vital elements in 
all those vehicles and in the missiles 
and spacecraft that now claim more 
and more of NASA’s attention. 

But NASA officials say the over-all 
need for aeronautical research definitely 
has decreased. Tire only question is 
how much. Measuring this is difficult, 
because the more basic the research 
the more widely applicable it is. When 
NASA was being created a little more 
than a year ago, officials of the old 
NACA pointed out that 50% of the 
work that had been done in NACA 
laboratories in recent years was applica- 
ble to space flight. Only in application 
does the difference become clear. 

An example of the kind of transition 
period that NASA finds itself in is the 
closing of the 8 ft. transonic tunnel at 
the Langley, Va., Research Center, 
which was the first to be built in this 
country. It had been declared surplus 
to the agency’s needs, but it later had 
to be reopened to study the aero- 
dynamic characteristics of the Mercury 
manned space capsule and the combina- 
tion of the capsule with its various 
boosters. 

What clearly is reaching an end is 
research on the turbojet engine and the 
problems peculiar to the types of air- 
craft that use it. This does not mean 
that NASA will do no more turbojet 
research-only that it feels the research 
problem will soon be well enough in 
hand that NASA can pass the task 
along to industry and the military, who 


have been building up facilities and 
skills since the advent of the turbojet, 
and move on to higher priority items 
just as it moved from piston engines 
to turbojets. 

Research information that is now in 
hand or will be when currently planned 
work is completed should allow design- 
ers to carry the turbojet-powered air- 
craft up to speeds of about Mach 4, 
according to Ira H. Abbott, director of 
aeronautical and space research for 
NASA, and Milton B. Ames, Jr.. 
Abbott's assistant for aerodynamics and 
flight mechanics. This appears to be 
about the top limit for turbojets. 

Beyond this, the ramjet might be 
pushed to Mach 6. although it presents 
a number of research and operational 


Soviets Qaim 
Helicopter Record 

Moscow— New world helicopter speed 
record of 166.5 mph. over a 100 km. 
closed course has been set by a twin-jet 
Mi-6 helicopter, according to Soviet avia- 
tion officials. The Soviets say the heli- 
copter reached a top speed of 176.5 mph. 
over the last leg of the course in the 
Nov. 21 trial. This was considerably 
below the "better than 200 mph." mark 
that designer Mihail Mil told U.S. 
delegates to the Federation Acronautiquc 

pected to reach (AW June 22, p. 91). 

ord for the 100 km. closed course of 
141.5 mph. was established by a piston- 
powered Sikorsky H-34 flown bv U.S. 
Army Captains Claude E. Hargette and 
Ellis' D. Hill on July 12, 1956. On the 
same day, the two pilots also established 
helicopter speed records over the 500 
and 1,000 km. closed courses with re- 
spcctive speeds of 155.5 mph. and 132.5 
mph. 


problems. To cany it above Mach 6 
requires going to hydrogen fuel, which 
multiplies the operational problems 
manyfold. 

The question of whether any air- 
breathing aircraft for the Mach 6 to 12 
range will be built is “still very much 
up in the air,” Abbott says. In addition 
to needing some other type of power- 
plant to get it into the air and up to 
ramjet speeds, it would require many 
hundreds of millions of dollars in new 
facilities and development and might 
not be useful as a bomber because of 
reaction time. 

These arguments will not stop the 
research necessary to give the informa- 
tion that is still needed before firm 
conclusions can be drawn, Abbott says, 
but the effort aimed at trying to change 
the picture will be limited. 

Current thinking is that the best wav 
to go beyond a speed of Mach 4 is to 
abandon the conventional approach 
and go to the boost-glide vehicle, which 
uses a combination of the ballistic 
toss and the glide provided partly by 
centrifugal force and partly by the lift 
of wing surfaces. 

The test of this theory will come 
with the boost-glide Dyna-Soar, which 
is being designed specifically to explore 
the speed-altitude corridor from land- 
ing velocities to 18,000 mph., with 
particular emphasis on heating prob- 
lems that occur around 12,000 to 
14,000 mph. 

While a shift in military priorities 
brought about by advancing technology 
is largely dictating the fact that con- 
ventional aeronautical research is de- 
clining, the rate of decline will be af- 
fected somewhat by the amount of 
interest in supersonic civilian aircraft. 

NASA believes the most likelv speed 
for the supersonic transport is about 
Mach 3, where the kinds of efficiencies 
that characterize current subsonic 
transports can be found. 

A jump to Mach 2.2, which some 
manufacturers have considered, would 
allow the continued use of aluminum 
skins and presene the usefulness of the 
skills and facilities that already’ have 
been built up. But, because the Mach 
2 to 2.4 region probably is the upper 
limit for aluminum, such an aircraft 
would have no speed growth. 

Tire choice between a Mach 2 or 
Mach 3 transport may eventually be 
a management decision for manufac- 
turers and airlines to make rather than 
a technical choice. 

Other factors which must be con- 
sidered are: 

• No all-supersonic cruise aircraft has 
yet been flown. 

• If national prestige is a factor, a 


Mach 2 aircraft might quickly be super- 
seded by another country’s decision to 
go to Mach 3 instead. 

• If a Mach 3 aircraft is of interest, how 
soon will the B-70, which is now under 
budget revicrv but is the only prospect 
for pioneering this region, fly and how 
long afterward rvould manufacturers, 
airlines, the Federal Aviation Agency 
and others who would have a voice 
be ready to go forward? 

• If the B-70 is built and ffoyvn, will 
it be operated in large enough numbers 
to give the development and opera- 
tional utilization information needed to 
base a transport on this type of design? 
Current subsonic jet transports drew 
heavily on the many thousands of hours 
of operation of Boeing B-47s, B-52s and 
KC-135s, of which a total of more 
than 2,000 have been built. 

A similar problem of determining 
the national need for, and interest in, a 
type of aircraft exists in the VTOL- 
STOL area. Currently, Army's interest 
is high, and the low speed aircraft it 
is interested in may have potential for 
short distance feeder lines. Supersonic 
VTOL and STOL aircraft, while thev 
are technically possible, again get into 
a question of economics. There is no 
sign, NASA says, that the services are 
willing to pay for aircraft that are 
larger, heavier, more costly, less efficient 
and probably just as vulnerable as con- 
ventional aircraft, just to get the ad- 
vantages inherent in aircraft that use 
no runways. 

Work done thus far on vertical and 
short takeoff aircraft has produced re- 
search information for NASA and tech- 
nical information for Army, and has 
produced testbeds of a number of 
different configurations. NASA and 
Army now must fly these to help estab- 
lish the general flying and handling 
qualities that arc needed, and these 
vary radically with the various types. 
This should produce the kind of tech- 
nical information that will allow design 
teams to design usable vehicles. NASA 
may have to continue to help as these 
are built and flown. 

The optimum VTOL-STOL aircraft 
mav end up being 50% heavier and 
demanding about twice the power of a 
conventional aircraft, but still might 


F-104 Drone Planned 

Washington— A 

Force probablv will 
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pay for commercial use if cither time 
or cost could be competitive with that 
of conventional aircraft— for example on 
a run from Washington’s National Air- 

E ort, near the center of town, to a 
inding area near the center of Phila- 

Anothcr possible use would be ferry- 
ing passengers to supersonic transport 
terminals. A small part of NASA’s work 
is aimed at the higher end of the sub- 
sonic speed range. If speeds of 300 
to 400 mph. can be obtained, a straight- 
wing VTOL, which might not require 
heavy fuel loads for hauls of the type 
demanded, should be efficient and eco- 
nomical. Here the military and civilian 
demand for, and support of such re- 
search, determines to a large degree how 
far it wiH go. 

Although VTOL and STOL aircraft 
are low-speed vehicles, they have de- 
manded entirely new aerodynamic re- 
search, just as missiles and space 
vehicles have. After years of avoiding 
stall and large areas of separated flow 
in entire aircraft designs, researchers 
found that in all these newer vehicles, 
other considerations dictated shape and 
created what one researcher described 
as "lousy flows that we had to live 
with." 

Separated flow was a problem no 
one had studied, and the result was 
that NASA was, and still is, working 
actively on aerodynamics through the 
entire speed range but on different 
types of problems. 

While NASA does not believe aero- 
dynamics will occupy the predominant 
role in the aeronautical lesearch picture 
that it has enjoyed for the past 25 
years, it believes aerodynamics will con- 
tinue to be important since the great 
majority of vehicles will still continue 
to use the atmosphere if only for de- 
parture and return. 

One recent manifestation of the de- 
cline in the relative role of manned 
aircraft was the reduction in size of 
NASA's flight research program and 
the shifting of all the aircraft engaged 
in this from the Ames, Langley and 
Lewis centers to its base at Edwards, 
Calif., whose name had been changed 
from the High Speed Flight Center to 
Flight Research Center. 

Most of the high-speed flight re- 
search recently has not been in flight 
test of the aircraft themselves. In- 
creasingly, they have become testbeds 
for advanced systems, components and 
techniques. Their higher speeds made 
Edwards' long runways desirable. 

Primary activity at the Flight Re- 
search Center for some time will be 
the North American X-l 5 program, in 
which a joint NASA-USAF-Navy team 
determines objectives and flight sched- 

The Bell X-1B and X-1E have 
been retired, and X-l 5-tvpe reaction 


controls tliat were tested for as long as 
possible on the X-1B are now being 
tested on a Lockheed F-104. 

NASA has three X-l 5s and expects 
to get a McDonnell F4H. When the 
X-l 5 program permits, it hopes to do 
advanced work on one type of Convair 
B-5S. Two North American F-107s 
and a Republic F-105 are being re- 
leased, and three Chance Vought F8U- 
3s were released to Navy recently. An 
F-104B and a North American F-100 
with variable stability are being trans- 
ferred from Ames. 

Increasing cost and complexity have 
affected research aircraft directly as they 
affect the manned w’eapon systems that 
usually follow’ them. The only one pro- 
gramed bevond the X-l 5 is the Dyna- 
Soar, whicli again is a single govern- 
ment flight program requiring a joint 
team to pick objectives. 

Dyna-Soar has two main objectives— 
to test parts of weapon systems and to 
determine the military potential of 
boost-glide vehicles and to produce 
technical research data leading to de- 
sign, development and operation of 
whatever system evolves. 

North American Sales 
AgainExceed$l Billion 

Los Angeles— North American Avia- 
tion sales topped the SI billion level 
in its 1959 fiscal year, and the company 
expects business to exceed the SI billion 
mark again in the current fiscal vear. 

Sales reached Sl.044,899,580 in the 
year ending Sept. 30, a 16% increase 
over the previous year’s sales but still 
under the Sl,243,7'67,483 record set in 
the company's 1957 fiscal vear. Profit 
after taxes was 530,726,1 34 in 1959, 
526,786,294 in 1958 and S33, 864,462 
in 1957. North American directors 
voted a 50 cent quarterly dividend last 
week for the current quarter, the first in 
the 1960 fiscal year. Dividends were 40 
cents a quarter in 1959 for a total of 
SI. 60 a share. 

Backlog at the end of the 1959 fiscal 
vear was S662 million, a substantial 
increase over the 1958 level of S513 
million, which marked the lowest back- 
log since 1950. The backlog at Sept. 
30, 1958, did not include an esti- 
mated 5846 million under negotiation 
but not yet funded. Employment in- 
creased 19% during the year to a Sept. 
30 total of 64,220. 

North American reports a substantial 
increase in non-aircraft business in the 
past four years, including sales in mis- 
siles, electronics and electromechanical 
equipment, rocket engines and atomic 
energy. These activities accounted for 
20% of total sales in 1955 when six new 
divisions were established to handle 
them, and their share has grown to 
43% in 1959. 
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CUTAWAY view of Titan intercontinental ballistic missile shows layout of fuel tanks and engines. Underground arrangement for oper- 
ational-training setup is at right. Control center and powerhouse domes on top center buildings arc above ground; silo is exit-entry portal. 


Eight Bidders Compete for Titan Complex 


Bids have been submitted to Armv 
Corps of Engineers for construction of 
Titan intercontinental ballistic missile 
facilities Base T-l at Larsen AFB, Moses 
Lake. Wash. Eight prime contraciors 
submitted bids for the project, which 
will encompass three complexes— 1A, 
IB, and 1C. Each complex will be com- 
prised of three launchers (missiles), 
coupled to a control center and power- 

Thc three complexes will afford a 
total of nine missiles. 

It is expected that the facilities will 
take approximately two years to build— 


about. the same period of time involved 
for the construction of the 18-missile 
Titan facilities at Lowry AFB, Denver, 
Colo., which will be completed before 
the Larsen AFB missile installation. 
Larsen Complexes 

Each complex at Larsen will include 
uudcraroiind installations encompassing: 

• Three missile silos, each with a wall 
thickness of 2 to s ft. of concrete. 

• Propellant terminal. 

• Equipment terminal. 

• Tunnels connecting the silo with these 
terminals. 


• Antenna silos housing two extensible 
antennas. 

• Central network of personnel tunnels 
leading from the silos and antenna site. 

• Control center. 

• Powerhouse. 

• Blast locks and escape hatch at the 
junction of the tunnels from the three 

• Entry-and-exit portal. 

• Road, which comes in past antenna 
silos and forks to loop around the three 
silo sites of the complex. 

General dimensions of Titan facility 
installations include a missile silo depth 
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of approximately 160 ft. and an inside 
diameter of 40 ft., accommodating a 
personnel elevator and stairway. Power- 
house is a dome configuration measur- 
ing about 100 ft. in diameter at the 
base, while control center has a similar 
configuration but is smaller. Radar an- 
tenna silos are about 25 ft. in diameter 
and 65 ft. deep. 

Propellant Terminal 

Propellant terminal also will be about 
25 ft. in diameter and approximately 
25 ft. deep. Equipment terminal will 
be about 40 ft. in diameter and about 
60 ft. deep. Personnel tunnels will 
measure about 10 ft. in diameter while 
ventilation tunnels for the network of 
personnel tunnels will be about 5 ft. in 
diameter. 

Included in the plans for the Titan 
facility at Larsen AEB is the transfer of 
Boeing-occupicd Air Force Plant 53 at 
the Larsen site. In addition to use by 
Strategic Air Command in connection 
with the operational Titan system, the 
plant will be used by military and civil- 
ian contractor personnel associated with 
installation and checkout of the over-all 
Titan facilities. Boeing Airplane Co. 
personnel arc scheduled to vacate Plant 
53 by the end of March, 1960. 

Under consideration for Titan opera- 
tions is the use of storable liquid fuels. 
A study now is being made to project 


IJSAF Speed Attempt 

Washington-Air Force will choose 
one of its Mach 2 fighters for an attempt 
to set a new closed course 100 km. sliced 

Intel t Ic uspices at F.dwards AFB, 
Calif., within the near future. Aircraft 
under studv for the attempt arc the Con- 
vair F-106, Lockheed F-104 and Re- 
public F-105. 


the amount of hvdra/.ine which will be 
required to support an operational capa- 
bility for Titan. (The missile now is 
using JP-1 fuel and liquid oxygen.) At 
the same time the facilities for produc- 
ing the projected quantities of hydra- 
zinc are being analyzed to determine the 
degree of present capability and the de- 
gree of expansion which will be required. 
Use of a storable fuel would vastly sim- 
plify the supply problems involved at 
deployment sites. 

Titan facilities at Vandenbcrg AFB 
are a special arrangement, not actually 
a prototype of an operational facility, 
but generally similar. The Vandenberg 
facility accommodates an Operational 
Suitability Test Facility (OSTF) for sys- 
tem proving. While generally similar to 
an operational scheme, the OSTF in- 
stallation has its own control center 
and antenna silo. 


A common powerhouse services the 
OSTF installation and other adjacent 
Titan facilities which are designated 
TF395A-1, -2, and -3. Although these 
installations arc primarily training fac- 
ilities. they will have operational ca- 
pability and encompass three complexes 
each having its missile silo, equipment 
and propellant terminals. Tunnels and 
road arc very similar to the operational 
plan for Larsen AFB and Lowry AFB. 

In its generally typical arrangement, 
the Vandenberg AFB missile silo 
houses a rectangular truss-type struc- 
ture for supporting the rails for the 
platform on which the Titan missile 
will be raised to above the surface for 
actual launch. The missile itself is 
supported on the elevator platform by 
a group of four triangular-brace struc- 
tures. The mast carrying umbilicals for 
the missile is raised out of the silo 
along with the missile, which weighs in 
excess of 220,000 lb. and stretches ap- 
proximately 90 ft. 

Titan missile encloses two tanks— 
liquid oxygen and RP-1— extending 
practical]!' the full length of the first 
stage to the bottom or the cone-frus- 
tum interstage structural fairing. Sec- 
ond stage contains a similar arrange- 
ment but propellant tanks are less than 
half the size. The second stage houses 
guidance equipment and supports the 
nose cone warhead. 
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Missile Mix Broadens Interceptor Role 


Washington— Greatly increased versa- 
tility and flexibility which Air Force 
all-weather interceptors gain from the 
combined use of infrared and radar 
guided air-to-air missiles was highlighted 
at the recent Weapons Meet at Tvndall 
AFB. Fla. (AW Nov. 9, p. 34). 

The ability to carry a mix of infrared 
and radar-guided missiles, and to select 
the type fired, enables all-weather inter- 
ceptors to better cope with a variety of 
enemy tactics. If, for example, an 
enemy bomber employs jamming that 
is effective against the interceptor’s 
radar, the infrared-guided missiles can 
be fired. The infrared missiles also may 
prove effective at low altitudes where 
ground reflection of radar energy limits 
the usefulness of radar guided missiles. 

In IFR-typc weather, where infrared 
risibility is seriouslv limited, the radar- 
guided air-to-air missile comes into its 
own. At high altitudes above the 
weather, and in the absence of enemy 
jamming, both types of missiles can be 
effectively employed. 

Contrary to early reports, the one 
“scored hit” achieved bv an infrared- 
guided Sidewinder during the recent 
Tyndall meet occurred during a heavy 
overcast but at an altitude where the 
pilot had a visibility of approximately 

0n Air"Forcc's F-102. F-101B and F-106 
all-weather interceptors are designed to 
carry a mixed load of radar and infrared 
guided missiles. 

This year's meet at Tyndall marked 
the first USAF competition to employ 
infrared-guided missiles. Impressive 
scores were racked up by both the 
GAR-2 Falcon developed by Hughes 


William Tell Winners 

Winning teams in the three competi- 
tions staged during recent William 
Tell II interceptor weapons meet at 
Tvndall AFB. Fla., include: 

• Northrop F-89s, firing unarmed MB- 
IT Genic nuclear-warhead rockets: 
319th Fighter Interceptor Squadron, 
Eastern Air Defense Force, Bunker Hill 
AFB. Indiana. Col. James H. Hancock. 

• Convair F-102s, firing GAR-1 (radar- 

guided) and GAR-2 (infrared-guided) 
missiles: 460th Fighter Interceptor 

Squadron, Western Air Defense Force, 
Portland Airport, Ore. Col. Younger A. 
Pitts. Jr., team captain. 

• North American F-lOOs. Lockheed 

F-104s, firing GAR-8 (infrared-guided) 
missiles: 538th Fighter Interceptor 

Squadron, Western Air Defense Force, 
Larson AFB. Washington. Col. Leon 
W. Gray, team captain. 


Aircraft Co. and the GAR-8 Side- 
winder, developed by the Navy and 
produced by General Electric and 
Philco, despite bad weather resulting 
from two hurricanes. 

The number of target-drone kills 
would have been even more impressive 
if the Air Force had not taken special 
precautions to minimize drone destruc- 
tion for economy reasons. For example, 
infrared-radiating flares attached to the 
Fircbcc drones were mounted on the 
ends of 15-in. rods extending from 
the wingtips. This made it possible for 
an infrared-guided missile, homing on 
the flare, to knock it off without 
destroying the drone, in many instances. 

As an added precaution to hold down 
loss of drones, each F-102 was limited 
to a load of only two GAR-1 (radar- 
guided) or two GAR-2 (infrared) mis- 
siles. F-lOOs and F-104s were limited 
to a single GAR-8 Sidewinder each. 
Firepower Limited 

The six teams of F-102s competing 
at Tyndall flew six missions each, with 
two aircraft' per team. For five of the 
six missions, aircraft were armed with 
GAR-1 radar-guided Falcons, while the 
sixth mission employed GAR-2 Falcons. 
If the target drone was destroyed by the 
first aircraft to fire, which occurred 
twice for the infrared Falcon, the 
second aircraft did not fire. 

Of the total of 17 GAR-2 infrared 
missiles fired by F-102s, there were five 
direct hits on the target drones or 
their flares. One of these was dis- 
allowed because the pilots on the team 
had swapped aircraft for the mission. 
Of the 108 radar-guided GAR-1 Falcons 
fired during official missions, there were 
seven direct hits. 

In another competition for clear-air- 
mass-fighters. there were two teams of 
F-104s and one team of F-lOOs. using 
Sidewinders for all six missions. Of a 
total of 36 GAR-8 Sidewinders fired, 
there were three direct hits. One of these 
was disallowed because the pilot devi- 
ated slightly from competition rules. 

There is a natural tendency to make 
a comparison between the scores of the 
two different infrared missiles, par- 
ticularly since one Was developed by 
the Air Force, the other by the Navy. 
Tyndall officials say, however, that this 
is “like trying to compare apples and 
oranges.” They see an important role 
for both the GAR-2 and GAR-8. A 
comparison of radar and infrared guided 
missiles also is impossible on the basis 
of scores because of the much more 
adverse weather in which the fonner 
were fired. 

Tyndall officials point out that no 
one would attempt to compare the 


performance of a clear-air-mass-fighter, 
such as the F-100 or F-104, with an all- 
weather interceptor such as the F-102 
because each is designed for a different 
mission. For similar reasons, the GAR- 
8, originally designed for clear-air-mass- 
fighters and the GAR-2, designed for 
use by all-weather interceptors, are not 
directly comparable. 

These differences in basic missions 
are reflected in the capabilities, com- 
plexities and costs of the respective in- 
frared missiles. 

Even the ground rules under which 
the interceptor and fighter aircraft op- 
erated preclude any effort to compare 
the performance of the two infrared 
missiles on the basis of their respective 
scores, Tyndall officials point out. 

For example, each F-102 fired its two 
infrared Falcons almost simultaneously. 
If both missiles had been equipped with 
Parami, the electronic transponder 
used to establish lethal near-misses, 
there would have been radio interfer- 
ence between the two attacking Fal- 
cons. For this reason, only one of the 
two infrared Falcons fired from each 
F-102 was outfitted with Parami. This 
meant that, unless the Falcon without 
a Parami scored a direct hit on the 
drone, it could not possibly achieve a 
point-scoring near-miss. 

Tire F-lOOs and F-104s, on the other 
hand, each fired only a single Side- 
winder. This meant that even’ GAR-8 
could be equipped with a Parami trans- 
ponder and could score an “area hit” 

The foregoing partially explains why 
the GAR-2 Falcons scored no “Area i 
hits”— near-misses recorded by means of 
Parami— whereas the GAR-8 Sidewinder 
scored 14 “Area 1 hits” in addition to 


Minuteman Refit Sites 

Washington— First of several assembly 
and recycle (maintenance or refitting) 

propellant ballistic missile program will 
be selected within the near future. Pos- 
sible locations include Hastings, Neb., 
and Ogden. Utah. Air Materiel Area 
headquarters at Hill AFB. 

Minuteman assembly and recycle sites 
will have to be within easy airlift and 
rail or road access to missile deployment 
sites which are likely to be located only 
in remote areas. In addition to meeting 
this condition, Ogden also would be 
convenient to the Brigham City, Utah, 
facility of Tliiokol Chemical Corp., con- 
tractor for Minuteman’s first stage pro- 
pulsion system. The Ogden Air Materiel 
Area also it acting as the logistics sup- 
port manager for Minuteman. 
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three direct hits out of a total of 36 
missiles fired. The FlOOs and F-l 04s 
fired all 36 Sidewinders carried aloft. 
The F-l 02s fired only 17 out of 24 
GAR-2 Falcons. Reason for some of 
the unfired rounds: The first man on 
two of the F-l 02 teams completely 
destroyed the target leas ing the second 
F-l 02 pilot without a target. 

Ground-based radar was used to vec- 
tor all aircraft to the vicinity of their 
targets. The F-l 04 pilots had a small 
airborne search radar to aid them in lo- 
cating the target but used an optical 
gunsight to make their attacks. The F- 
102 automatic radar fire control system 
locked onto the target drone and a com- 
puter determined the optimum attack 
path, providing the pilot with steering 
commands on his radar scope and auto- 
matically indicating the optimum range 
at which to fire the infrared Falcons. 

Because the GAR-8 Sidewinder is 
designed for use by clcar-air-mass-fight- 
ers which are not equipped with auto- 
matic fire control systems, its infrared 
scanner is aimed dead ahead and the 
fighter must maneuver into a position 
where the scanner can sec the target 
before it will lock on and the missile 
can be fired. Normally the attack is 
made in the target’s tail quarter where 
the chances of target lock-on and kill 
are greatly enhanced. 

The GAR-2 Falcon is designed so it 
can be carried internally in an inter- 
ceptor and can be fired without re- 
quiring the interceptor to be aimed di- 
rectly at its target. While the Falcon 
is still in the interceptor's bay, its in- 
frared scanner is automahcallv oriented 


in the direction of the target by tlr* 
interceptor's radar. Lock-on does not 
occur until after the Falcon emerges 
from the interceptor. 

The infrared Falcon's remotely con- 
trolled scanner gives the all-weather in- 
terceptor greater latitude in the types 
of attacks that can be made on its 
target. For example, rhe Falcon can 
be fired in a snap-up tvpc attack, where 
the target is many thousands of feet 
above the interceptor, with reasonable 
assurance that the missile will lock 
onto the target after launch, according 
to Hughes Aircraft Co, 

This added feature is provided to 
fully utilize the flexibility and capabil- 
ity which exists in the interceptor's fire 
control system and in the radar-guided 
Falcon. 1'his enables the interceptor 
pilot to employ essentially the same 
tactics in his attack, regardless of the 
type of missile he intends to fire. 

This additional capability of the in- 
frared Falcon is not without the normal 
consequences, i.e. increased complexity 
and cost. Although exact cost figures 
are not available for security reasons, 
the infrared Falcon reportedly costs 
about two to three times the cost of a 
Sidewinder. 

Chute Failure Blocks 
Discoverer Recovery 

Vandenberg AFB, Calif.— Air F'orce 
last week failed to recover the capsule 
of its Discoverer VIII polar orbit satel- 
lite when its parachute apparently failed 
to open in the final stage of descent. 


Retrorocket for the early phase of 
descent operated properly, but separa- 
tion was slightly late, causing the 300- 
lb. re-entry capsule to fall south of the 
planned impact area southeast of Ha- 
waii. Several aircraft and the Dalton 
Victory recovery ship reported receiv- 
ing Discoverer beacon signals briefly 
after separation. 

While there was no positive indica- 
cation that the recovers' parachute 
opened, there can be no certainty that 
it failed until telemetry data is com- 
pletely reduced— a process that will re- 
quire several weeks. Aircraft and surface 
vessels continued to search the esti- 
mated impact area. It is highly unlikely 
the capsule would survive a free fall 
into the sea. 

Capsule was ejected on command 
from an Alaska-based transmitter 26 
hr. and 15 orbits after launch. Air Force 
originally intended to eject on orbit 
number 17, but, due to a guidance 
error, apogee was higher than nominal, 
and the orbital period was 103 min. in- 
stead of 93 to 93 min. that previous 
Discoverers have averaged. The seven- 
teenth pass would have placed the cap- 
sule too far west for recovery. Fifteenth 
pass put the planned impact area 
slightly south and cast of the originally 
selected one. 

This was the fifth attempt to re- 
cover one of the 27-in.-long 33-in. diam- 
eter capsules. If one should survive im- 
pact on the surface of the sea. it would 
have enough buoyancy to float for a 
prolonged period and sufficient battery 
capacitv to transmit beacon signals for 
10 hr. ' 



USAF Officer Makes 64,400 ft. Free Fall 


Final avionics check is being made to gondola from which Capt. ). W. Kittinger, Jr., made a free fall from 76,400 ft. to 12,000 ft. at White 
Sands, N. M. test range. At center is 2 million cubic ft. balloon, about one-third inflated. Kittinger fell to 12,000 ft. in 2 min. 58 sec. 
when his parachute opened automatically. Gondola was automatically cut loose and was recovered. 
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SERIES of new, 100-lip. rotating combustion engines developed by Curtiss-Wright and 
NSU Wcrke. are joined in tandem to make the YRC 600 supercharged engine. Curtiss- 
Wright is developing the engine for aircraft and similar high horsepower applications. 


Engine With Two Moving Parts 
Developed for Aircraft-Auto Use 


New York— Curtiss-Wright Corp. 
and NSU Werke (West Germany) have 
developed a new, lightweight, internal 
combustion engine that has only two 
moving parts. Scheduled for produc- 
tion next year, the engine will compete 
with both conventional reciprocating 
units and gas turbines for powcrplant 
applications ranging from aircraft to 
motorcycles. 

First YRC 600 model to go into pro- 
duction will have a capability of deliver- 
ing from 100 to 700 hp. For aircraft 
application, individual engines can be 
harnessed in tandem to produce the 
required horsepower. Two other models 
of the engine are under development: 
one in the 750 to 5,000 hp. range and 
the other in the 5 to 100 hp. range. 

The new powcrplant, called a rotat- 
ing combustion engine, combines tire- 
best features of the reciprocating and 
jet (gas turbine) engines, Roy T. Ilurley, 
Curtiss-Wright board chairman and 
president, said here last week. One of 
the new engines, he said, can deliver 


Polaris Contract 

Washington— Westinghouse Electric 
Corp. has been awarded an additional 
$5.25 million by Navy for Polaris mis- 
sile-launching systems for second gen- 
eration Polaris submarines. Equipment 
is being made by the company’s Sunny- 
vale, Calif., division. Contracts to 
Westinghouse for development and pro- 
duction of Polaris equipment now total 
$45 million. These cover at least nine 


twice the power of a conventional 
piston engine while taking up only- 
half the space. 

Weigh t-to-power ratio for a rotating 
combustion engine made out of cast 
iron was reported to be 1 lb./hp. 
Moreover, said Hurley, there is no rea- 
son why lighter metals such as alumi- 
num can't be used to improve this ratio. 

Unlike conventional engines, the new 
powcrplant is not subject to any extreme 
temperatures or stresses that limit its 
use, the designers claim. In particular, 
the engine does not develop the usual 
hot spots on pistons or exhaust valves— 
it has no valves, pistons, springs, ram- 
shafts or connecting rods— that limit 
conventional engines. The hottest part 
in this engine, Ilurlcv said, reaches onlv 
200-300F. 

The powcrplant will run on low- 
octane automotive fuels and standard 
lubricants. Fuel consumption was re- 
ported to be .45 pounds of fuel per 
horsepower/hour. It ran be started with 
a simple auto starter and can be oper- 
ated with gearing and supercharger or 
blow-down. It can be either air-cooled 
or liquid-cooled. Noise level is said to be 
low, with the engine producing only a 
relatively quiet humming even without 
a muffler. Cost of the engine will be 
competitive with the powcrplants it is 
designed to replace. 

Unlike a turbojet, the rotating com- 
bustion engine does not lose power at 
high temperatures and altitudes, accord- 
ing to Hurley. Full power rating for 
the unit can be based on a 5,000-ft. 
altitude and a 100F day rather than 
on sea level and a 68F day. 


NSU Werke, whose Felix Wankel 
invented the principle upon which the 
engine is based, is developing the 
smaller models which it plans to install 
in its own small automobiles, motor- 
cycles and scooters, possibly by 1961. 

The rotating combustion engine 
w-orks on a trochoid principle. Its only 
moving parts are a triangular shaped 
rotor inside the engine chamber and 
a crankshaft which runs through the 
center of the rotor. The rotor touches 
the engine chamber onlv at its three 
apexes so the rotor's tfiree sides, in 
effect, form individual compartments 
with the chamber wall. 

In operation, an automotive carbu- 
retor supplies a mixture of gasoline and 
air through a side wall intake port to 
one of the compartments formed by 
the rotor side and chamber wall. As 
the triangular rotor turns, it compresses 
the gas-air mixture which is then fired 
by a single spark plug. The combustion 
gases expand, delivering power to the 
crankshaft (to which a flywheel is at- 
tached) by pushing against the side of 
the rotor. As the rotor continues 
around, the spent gases are exhausted 
through another side port in the 
chamber wall. 

All three compartments fonned by 
the sides of the triangular rotor are 
filled with an air-gas mixture during 
one complete rotation of the crankshaft 
and perforin the same operation sequen- 
tially. In other words, for each revolu- 
tion of the crankshaft there are three 
power sequences which in effect main- 
tain an almost continuous intake-com- 
pression-ignition-expansion-exhaust cy- 
cle. This, it was said, gives the new 
rotating combustion engine the conti- 
nuity of gas turbine operation in com- 
bination with the high efficiency of 
piston engine performance. 


Japan’s Missile Plans 

Long range study based on Japan’s 
planned defense power buildup projects 
missile production as follows: 

• Nike or Hawk class missiles will be 
produced in Japan beginning in 1962 
with assembly of 20 units manufactured 
in the U. S. and shipped to Japan in a 
"knockdown” state. By the end of 1967, 
600 units will be produced. 

• Bomarc class missiles will be produced 
in Japan beginning in 1965, with the 
initial 10 produced in the U. S. and 
assembled in Japan. By the end of 1967, 
a total of 249 units will be produced. 

• Sidewinder class missiles will be pro- 
duced in Japan beginning in 1961. By 
the end of 1967, 8,050 missiles of this 
class will be produced. 

• Little John class missiles will be iiianu. 
factored in Japan beginning in 1964. 
By the end of 1967, 400 units will be 
produced. 



Russians Criticize Boeing 707; 
Rap Noise, High Density Seating 


Moscow— Russia, which may soon be 
in serious competition with U. S. car- 
riers and U. S.-built transports operated 
by foreign airlines on world air routes, 
is continuing its carping criticism of 
American jet transports. 

The Boeing 707 is taking the brunt 
of the Soviet press attack. Latest swipe 
at the U.S. jet appeared in the news- 


paper Sovctskaya Aviatsiva, official or- 
gan of the Soviet Union’s Ministry of 
Defense. 

A Sovctskaya Aviatsiva reader. Maj. 
V. Dvornikov, asked the editors to de- 
scribe the 707’s design features. Chief 
engineers B. Petrov and V. Bogdanov, 
who wrote the reply to Dvornikov, de- 
clared in part: 


“When you look at the cabin, one of 
the plane’s characteristic features strikes 
you sharply: there is maximum use of 
fuselage space for payload at the expense 
of reduced convenience and comfort for 
second-class passengers. . . . 

"In our opinion, the plane’s piloting 
has been complicated ... by the stabil- 
izer design. . . . 

"The fuselage’s low position relative 
to the ground and the short, light land- 
ing gear attract attention. But this 
landing gear requires that the wings be 
deflected upward so that the engine 
nacelles, which are hung beneath the 
wings, won’t brush against the ground. 

"The swept-back wings with the big 
positive dihedral have produced exces- 
sive lateral stability in the aircraft. Dur- 
ing flight, even in quiet air. the engine 
nacelles (particularly the outboard ones) 
have a constant rocking motion in the 
vertical plane. 

“This has its effect on the passengers: 
they feel a bumping. The general loose- 
ness (lack of rigidity) in fuselage and 
wing construction is felt in the air.” 

Petrov and Bogdanov also charged 
that “during takeoff, when there is 
forced water injection, noise is very 
great.” The Soviet engineers then re- 
viewed the 707’s mishaps and concluded 
with the statement: “All this speaks of 
the Boeing 707’s insufficient refinc- 

Pilot Comments 

Last summer, the captain of the first 
Russian four-turboprop Tu-114 to fly 
Moscow-New York and New York-Mos- 
cow nonstop also was sharplv critical of 
the 707. 

Pilot A. P. Yakimov said he inspected 
and flew the 707 at the invitation of 
Pan American Airways’ chief pilot. The 
Russian reported that the Boeing jet, 
like other new American transports, 
“didn't depart from the principle of 
business first.” 

Yakimov said that “American design- 
ers, in their chase after the maximum 
number of passenger seats, cramped the 
cockpit to a great degree. The cockpits 
are narrow, stuffy and difficult to turn 
around in. When the American pilot 
got up from his seat during the Boeing 
707 training flight, his shirt was wet 
with perspiration. I, too, was very hot. 
Out of habit I wanted to turn on the 
fan, as I would have done on the Tu- 
114. But there was none on this plane. 
It is hard to explain why American 
pilots are denied the most elementary 
conveniences in flight.” 

Yakimov continued that besides hav- 
ing narrow cockpits, “even the very 
newest Pan American and Eastern Air 
Lines’ planes have very small instru- 

"Of course, this circumstance makes 
the pilots’ work harder and more 
fatiguing.” 


Khrushchev Reviews Missile Potential 

Moscow— Text of Soviet Premier Nikita Khrushchev’s speech at a reception during 
the All-Union Congress of Soviet Journalists, in which he referred to the production 
of "250 rockets with hydrogen warheads” by one factory in a year (AW Nov. 23, 
p. 35), includes these statements: 

"Speaking of our economic potential, of the Soviet Union’s defense capacity, it 
should be pointed otit that this year we had the shortest military parade in our 
history, although this year the Soviet army is at the height of its invincible might. 

"A few years ago I said in a speech that an intercontinental ballistic missile had 
been developed in our country. Then, many public leaders in capitalist countries 
stated that Khrushchev was probably just boasting. When we started production of 
these rockets. I said that in onr country intercontinental rockets were on the 
assembly line. Again they began to say that this could not be. that Khrushchev 
was boasting again.” 

Deputy Premier Anastas Mikovan interrupted at this point to say: “Let them 
make such a boast themselves!” 

"You can boast," Khrushchev continued, “but you must boast in such a wav that 
all the work! should see w'hat you arc boasting about. When wc made such a ‘boast’ 
all the world saw' how- our rocket soared to the moon and landed there! 

“So this is no empty boast: these are real facts. I think, dear comrades and 
members of the Presidium, that I will reveal secrets, and at the same time I want 
to be understood correctly: we do not want to frighten anvonc but wc can tell the 
truth— now we have such a stock of rockets, such an amount of atomic and hydrogen 
warheads, that if they attack us wc could wipe onr potential enemies off the face 
of the earth. 

“During a visit to one of the plants, we saw how the workers, engineers and 
scientists build rockets. Seeing this process wc experienced a dual feeling-thc feeling 
that the most lethal, the most destructive weapon is produced there, and on the 
other hand, the feeling of pride that we have it. People may say that Khrushchev 
is becoming contradictory— he says he favors peace, he receives the Lenin Peace Prize, 
and then lie takes pride in the production of means of destruction. I am proud 
because this weapon is possessed by the most peace-loving state, by the Communist 
Party, by the people who are defending the cause of peace. It is a dreadful weapon 
for those who would like to unleash a war. Consequently, it is an asset in the 
struggle for peace. 

“Our policy is not a position of strength policy. We proposed total and universal 
disarmament at the UN General Assembly this year and we arc rcadv to dump all 

"By the way. I shall reveal— and let the people abroad know it. I am making no 
secret of this— that in one year 250 rockets with hydrogen warheads came off the 
assembly line in the factory we visited. This represents millions of tons in terms 
of conventional explosives. You can well imagine that if this lethal weapon is 
exploded over some country there will be nothing left there at all. 

"Such arc the mighty weapons which we have at our disposal for protecting our 
motherland. Possessing such weapons we declare that we are ready to sink all this 
in the sea in the interest of ensuring peace on earth, in the interest of the future, so 
that all people of our generation and future generations might live in tranquility, 
so that they should know that wc not only do not want war. but that we do not 
even want to have means of waging war. We are ready to destroy all these weapons 
of ours at once, if other countries will follow our example. 

“But things are going well with us. Our economy is developing, the might of the 
Soviet Union is rising. 

“Such is our life, comrades! Not a bad life, comrades!” 



THE J-75 . . . RUGGED AND POWERFUL . 


Pratt & Whitney Aircraft's J-75, the world’s most power- 
ful production jet engine, is demonstrating its reliability, 
stamina, and outstanding fuel economy in two of the 
U. S. Air Force's newest aircraft— the Republic F-105 
fighter-bomber and the Convair F-106 interceptor. 

The J-75 derives its basic concept from the famous 
Pratt & Whitney Aircraft J-57 and delivers more than 
24,500 pounds of thrust with afterburner. Commercial 
versions of the J-75, together with the J-57, power nine 
out of ten of all Boeing 707 and Douglas DC-8 jet air- 
liners now in service or on order. 


POWER 
IS THE 
KEY! 


. . . the key to (light without boundaries . . . power that meets every challenge of 
speed and distance. 

Today Pratt & Whitney Aircraft builds jet power for America’s quick and rugged 
fighting aircraft, for guided missiles, rockets, and swift commercial jetliners. 
Through constant research and a traditional talent for utilizing the finest engineer- 
ing tools, propulsion for the future is being developed and produced at Pratt & 
Whitney Aircraft, including airborne nuclear power and other advanced applica- 
tions of energy for space vehicles. These projects will open still new frontiers in 
the world of flight. 



PRATT & WHITNEY AIRCRAFT 

East Hartford, Connecticut 
A division of United Aircraft Corporation 





Styrofiex 

Coaxial 

Cable 


is a vital part of 
the Air Force 
Automatic-Tracking 
Antenna System! 


The powerful TLM-18 telemetry antenna now 
in service at the Air Force Missile Center, 
Cape Canaveral, Fla., is used for the auto- 
matic tracking of missiles and earth satellites. 
This huge "mechanical ear,” specifically de- 
signed by Radiation, Inc., Melbourne, Fla., 
has an effective data reception range of over 
1000 miles. 

One of the key parts of this highly sensitive 
device is the 50 ohm, aluminum sheathed 
Styrofiex® coaxial cable that links the 60-foot 
parabolic reflector to the receivers. The task 
of carrying missile-to-earth signals from the 
antenna to the control building demands a 
low-loss, high frequency cable with a high 
signal to noise ratio. 

The remarkable characteristics of Styrofiex® 
cable not only meet these rigid specifications 
but also have extra operational advantages, 
including long operating life under severe 
conditions and stable electrical properties 
during wide temperature variations. 

Styrofiex® coaxial cable has earned an out- 
standing record for these qualities in a variety 
of industrial, mass communication and tele- 
metering applications. Perhaps this cable can 
answer your particular high frequency cable 
problem. We invite your inquiry. 
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SNAP Nuclear Power System Model Details 


Full scale model of SNAP small nuclear power system experimental reactor (AW Nov. 23, 
p. 35) lias portion of reflector (I) and shielding (J) removed at right above. Model is 14 in. 
in diameter and 18 in. high. Cylindrical fuel elements (C) are contained in hexagonal core 
vessel (E). Liquid metal coolant is passed through inlet pipe (F) and outlet pipe (G). 
Two control drums (H) arc segments of reflector (D) and arc operated by control drive 
motors (A). Shielding (B) is at top of core vessel. System weighs 220 lb. 

Aerojet Develops Hydrogen Pump 


Washington— A hydrogen pump that 
makes 300,000-lb. thrust hydrogen- 
fueled rocket engines feasible has been 
developed by Aerojet-General Corp. and 
used to fire an engine at thrusts "well 
above 100,000 lb.,” according to the 
company. Most of the equipment used 
in the firings was flight weight hard- 

Thrusts as high as 10 million lb. 
eventually could be produced, according 
to Or. John C. Moise. head of pre- 
liminary design at the company's liquid 
rocket plant in Sacramento, Calif. 

Moise said the large hydrogen pump 
was the last breakthrough needed for 
development of very high thrust rocket 
engines that could enable the U. S. to 
be ahead of Soviet Russia in space 
exploration in three years if industry 
were ordered to build them. 

Only liquid hydrogen engine now be- 
ing developed in the U. S. outside the 
nuclear engine program is the XLR 
1 1 5-P-l , rated at 1 5,000 lb. thrust, 
which Pratt & Whitney Division of 
United Aircraft Corp. now has in the 
static firing stage for NASA's Centaur 

Aerojet has almost completed work 
begun in 1958 under a USAF contract 
to study feasibility of firing hydrogen 
engines to and above 100,000 lb. It 
has been developing pumps and other 
components for comparable thrust 


ranges on company funds and estimates 
it has inv ested $450,000 in facilities and 
development work for hydrogen cn- 

Acrojct recently briefed NASA and 
Defense Department on a concept for 
large liquid rocket design that it re- 
portedly believes could bring develop- 
ment of engines in the 1 to 20 million 
lb. thrust range in about half the usual 
time and with savings of 20 to 40% for 
development through first flight test. It 
is not known whether this concept, 
which the company calls Project Cos- 
mos, is applicable to liquid engines 
using hydrogen as a fuel, but presumably 
it would be. 

Some Aerojet officials believe that a 


WADD Organization 

Washington— Wright Air Develop- 
ment Center's new group designated the 
Wright Air Development Division (AW 
Nov. 16, p. 26) will have a nucleus of 

pected to grow to a force of between 100 
and 125 technical stall members. Three 
projects have been assigned initially to 

ment cognizance— the Douglas GAM- 
87A air-launched ballistic missile. North 
American B-70 Mach 3 bomber and the 
Boeing/Martin Dvna-Soar. 


500,000-lb. single chamber hydrogen 
engine could be developed in about 
three and one-half years and that a 
smaller engine— which could be clus- 
tered to make a total thrust of 500,000 
lb. or more— could be developed in two 
and one-half years for about half the de- 
velopment cost of the 300,000 lb. single 
chamber version. 


News Digest 


Trans World Airlines Lockheed 
1049H all-cargo Constellation crashed 
last week in a heavily settled residential 
area two blocks from the southeast cor- 
ner of Chicago’s Midway Airport while 
making an emergency landing 6 min. 
after receiving takeoff clearance. Crew 
of three and at least eight residents of 
the area were killed. Plane returned for 
landing after Capt. Claude W. Helwig 
told the tower he had a fire warning on 
the number two engine. 

Radioplane Division of Northrop 
Corp. is being awarded a contract ex- 
ceeding S7.5 million by the Los Angeles 
Army Ordnance District for RP-76 
solid propellant rocket target drones. 
Order probably will cover 400 of the 
targets, which have a speed of about 
Mach .94 at 60,000 ft. Contract will 
include flight services such as launch, 
flight control, tracking, maintenance 
and repair. Deliveries arc scheduled 
to begin in January. Nike Ajax and 
Nike Hercules missiles will be fired 
against the target by the Army Air De- 
fense Command from the McGregor 
Range, Fort Bliss, Tex. 

Ansett-ANA, Australian airline, has 
ordered an additional Lockheed Electra 
turboprop transport for delivers' in 
1960. Order will increase the airline’s 
Electra fleet to three. 

Atomic Energy Commission has 
established an Aerospace Nuclear Safety 
Board consisting of AEC staff members. 
Board will consider safety problems 
associated with use of nuclear energy 

Chicago Helicopter Airways is order- 
ing three additional Sikorsky S-61 twin- 
turbine 25-passcnger helicopters for 
early 1961 service, bringing total order 
to six. Powerplants will be 1,250 shp. 
General Electric T58-8s. Price for each 
will be about $650,000, including en- 
gines. 

Del Webb Construction Co., Phoe- 
nix, Ariz., will construct six million 
pound thrust stand at Edwards AFB, 
Calif. (AW Oct. 26, p. 35). Stand, 
designated 1-B, is scheduled to be com- 
pleted in October, 1960. 
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FIRST of four Lockheed Electras operated on a lease arrangement bv Pacific Southwest Airlines accommodates 92 passengers with lounge 
fitted for six more. At right, seated in the Elcctra’s cockpit, is Kenneth G. Freidkin, Pacific Southwest’s chief exeerttive. 


Hilton Leases Electras to Intra-State Line 


Pacific Southwest signs year pact with Hilton sub- 
sidiary for four Electras, with purchase option. 

By William S. Reed 


San Diego— First all turbine-powered airline fleet in the U. S. will be operat- 
ing in time to take Californians between this city. Los Angeles and San 
Francisco for the Christmas rush. Pacific Southwest Airlines, operating 
intra-state only, received the first of its four Lockheed Electras Nov. 10; two 
more are scheduled for delivery during the first week in December, and the 
fourth in May. 

Thus, when the holiday season conies to a close, Pacific Southwest will 
have phased out its present fleet of four Douglas DC-4s and will have accom- 
plished a complete re-equipment program. 


Immediate question arising is how an 
airline with a four-plane fleet and a 
gross of about S3. 5 million in 193S can 
afford a re-equipment program involv- 
ing more than S10 million. Answer is 
that Pacific Southwest has not pur- 
chased the Electras. Instead, the air- 
line has entered into a leasing arrange- 
ment for both the aircraft and the en- 

Kcnncth G. Freidkin. president of 
Freidkin Aeronautics. Inc., of which 
Pacific Southwest Airlines is a division, 
has a leasing arrangement with Barron 
Hilton, under terms of which Hilton 
makes the purchase of the Electras. 

Hilton, son of hotel tycoon Conrad 
Hilton, is the originator of the Hilton 
Carte Blanche credit card plan. He set 
up Electra-Hilt Corp. specifically to 
lease the planes to Pacific Southwest. 

Pacific Southwest will lease the air- 
craft from Hilton's corporation for 
about 532,000 per month per aircraft. 
Duration of the lease is 3 i years at the 
expiration of which Pacific Southwest 


can exercise an option to buy the equip- 
ment. Providing the option on the 
fourth Electra is exercised. Pacific 
Southwest will pay Hilton about $5.4 
million over the 34 year period for four 
aircraft. 

With the addition of the fourth Elec- 
tra in May. 1960, Pacific Southwest will 
have increased available seating capacity 
from 280 seats in four 70-seat Douglas 
DC-4s, to 392 in four 98-seat Electras, 
a 40% increase. Also. Electras nearly 
halve the flying time of the DC-4. 20 
min. between San Diego and Los An- 
geles, versus 40 min. for the DC-4, and 
55 min. between Los Angeles and San 
Francisco, versus 1 hr. 40 min. in the 
DC-4. 

Further conservation of capital has 
been realized by entering into a lease 
arrangement with Allison Division of 
General Motors for the Electra turbo- 
prop engines. Pacific Southwest's as- 
sistant to the president. J. Floyd An- 
drews, said that the airline will main- 


tain five quick engine change pack- 
ages on hand. Andrews also said that 
replacements for scheduled engine over- 
hauls will be started from the Allison 
factory in time to rcacli Pacific South- 

prior to the actual removal time, 'lire 
five spares kept on hand will be used 
for unscheduled engine removals. 

One fact emerges in considering Pa- 
cific Southwest’s re-equipment program: 
Hilton must figure that Freidkin Aero- 
nautics and Pacific Southwest arc in the 
airline business to stay or such a lease 
arrangement would not be possible. 
Andrews told Aviation Week that 
the main reasons for Pacific South- 
west’s continued growth are: 

• Fare structure which averages 20% 
less than the competition. 

• Frequency of service which is in- 
creased during heavy holiday demands 
and operates during hours of highest 
traffic density. 

• Elimination of all superfluous paper- 

• High morale among company em- 
ployes including flight crews, station 
personnel and maintenance workers. 

Pacific Southwest is an all-coach air- 
line. Starting with a leased DC-3 in 
May. 1949, the airline operated a total 
of four DC-3s in a 31 -seat configuration. 
In November. 1952. 70-scat DC-4s 
purchased surplus from Capital Airlines 
were put into service. Lockheed Elec- 
tras with which Pacific Southwest is rc- 
cquiping are in a 98-seaf configuration. 
Main reason Pacific Southwest can re- 
main competitive with United Air 
Lines and Western Air Lines, operat- 
ing on the same routes, is that its fare 
averages 20% below the Civil Acro- 
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nautics Board regulated fare. For ex- 
ample, United and Western charge 
514.96 round trip coach fare between 
Los Angeles-San Diego, versus 512 for 
Pacific Southwest. Similarly, Los An- 
geles-San Francisco cost $33.11 against 
525 and San Francisco-San Diego is 
545.87 as compared with 537.98 for 
Pacific Southwest. All fares quoted here 
are inclusive of 10% federal tax. 

Andrews says strict conformance is 
demanded of Pacific Southwest by Fed- 
eral Aviation Agency in regard to safety 
regulations, maintenance ot aircraft, etc. 
The airline also must conform to CAB 
regulations pertaining to safety of op- 
eration of passenger-carrying aircraft. 
But since Pacific Southwest operates 
intra-state only, and has no franchise 
to carry' mail and receives no govern- 
ment subsidy, it is not bound by CAB 
economic regulations. 

Extra cost items such as meals are 
not a part of Pacific Southwest service, 
another reason for the lower fare. Since 
the longest flight stage is 1 hr. 40 min., 
meals cn route are not considered neces- 
sary. Coffee or orange juice generally is 
available on most flights and the early- 
morning departures feature a continen- 
tal breakfast consisting of orange juice, 
coffee and pastry. 

Andrews is reluctant to discuss load 
factors primarily because he does not 
think load factors are a good yardstick 
for measuring the economics of the 
operation. (Freidkin considers 60% 
his breakeven point and Pacific South- 
west runs consistently above 70%.) One 
example Andrews uses to show why he 
is against load factor figures is this: 
cutting 10 seats from the 70-seat DC-4s 
would have increased the load factor 
but would certainly not have increased 
the amount of revenue per flight. He 
says Pacific Southwest averages 100 
flights per week between San Diego and 
San Francisco and expects to carrv 
nearly 350,000 passengers in 1959. The 
airline flew 98,029,315 passenger miles 
in 1958 and expects to fly more than 
101,320,000 passenger miles this year. 
Judging by the expected increase in pas- 
sengers carried in 1959, the 1958 gross 
income of $3.5 million should exceed 
54 million in 1959. 

Credit Cards 

Pacific Southwest also is in the swing 
with the increasingly popular credit card 
field. In addition to honoring Hilton 
Carte Blanche (AW Oct. 26, p. 39), the 
airline issues its own credit cards. 

Schedules are built around demand 
and since schedules are not subject to 
CAB regulation, they may be changed 
to cope with foreseeable fluctuations 
during holidays or during certain sea- 
sonal trends. Although the normal 
schedule calls for slightly more than 
100 round trips between San Francisco 
and San Diego weekly, holiday sched- 
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ules reflect an all-out effort to accommo- 
date passengers. Normal number of 
flights from Wednesday through Sun- 
day is 60 round trips between San 
Diego-San Francisco. However, during 
the recent Thanksgiving holiday, from 
Wednesday to Sunday, 140 flights were 
scheduled. The no-mail, no-subsidy 
type operation makes schedule flexibil- 
ity’ possible. Pacific Southwest pub- 
lishes four separate schedules per year 
plus eight additional holiday schedules. 

Normally, three aircraft are utilized 
during the week with all four aircraft 
operating on the heavier weekend sched- 
ules. Total flying time for the four 
DC-4s was about 9,950 hr. in 1958, 
for an average daily utilization of 7.1 
hr. Andrews estimates that the airline 
will fly nearly 12,000 hr. this year for 
an average daily utilization of 8.2 hr. 
unless the Electra phase-in causes a 
significant change. In addition to reg- 
ularly scheduled passenger runs. Pacific 
Southwest operates from two or three 
charter flights per month. 

Aircraft Use 

Such frequency of sen-ice is possible 
because the airline flies at peak traffic 
times and perfonns all maintenance at 
San Diego. Except for rare holiday in- 
stances, three of the four aircraft will 
lay over in San Diego each night. One 
aircraft always remains overnight in 
San Francisco ready for an early morning 
takeoff on a southbound flight. All main- 
tenance on airframes and engines is done 
by Freidkin Aeronautics, which also 
handles contract overhaul work on en- 
gines for other airlines. 

The maintenance setup is one of the 
more important aspects in the economy 
of Pacific Southwest’s operation. 

One more personalized touch to 
scheduling is reflected by Pacific South- 
west's slogan, “The World’s Friendliest 
Airline.” Frequently, when a sizable 
number of passengers are waiting at the 
gate to board the aircraft several minutes 
before departure time, it is customary 
for airline personnel to allow the pas- 
sengers to enter the aircraft, select a scat, 
get comfortable and be served with a 
cup of coffee. 

It is not uncommon, also, to find the 
pilot standing at the foot of the board- 
ing stairs to greet the passengers with a 
smile and a nod as they file into the air- 

One other touch which Pacific South- 
west feels is important in passenger rela- 
tions is the commentary by the pilot in- 
forming passengers of some of the 
"mysteries of flight.” On occasion, if 
weather and traffic permit, aircraft ap- 
proaching to land at Lockheed Aircraft 
Terminal in Burbank make a ground 
controlled approach and have the GCA 
operator’s instructions piped into the 
cabin. This is always done during VFR 
weather and with the cognizance of 


GCA and tower operator personnel to 
avoid unnecessary alarm to passengers 
should an emergency occur in the area. 
Pacific Southwest’s management insists 
on debunking myths surrounding the 
complexity of flight and insists that the 
door from cabin to cockpit be open 
when the passengers board the aircraft. 
Ticketing Simple 

Buying a ticket is like buying a theatre 
ticket or a bus ticket. Only one small 
card-size piece of paper is issued for each 
ticket sold and this is collected by the 
stewardess en route. Additional copies 
arc not necessary- for government re- 
ports or to establish the number of meals 
boarded. Simplicity of this kind of 
ticketing procedure makes for simple 
bookkeeping operations. 

Similarly, extensive weight and 
balance forms need not be filled out for 
each flight since the fuel load of the 
aircraft and the baggage and passenger 
weight generally varies little from flight 
to flight. It is only necessary for the 
crew to establish that the passenger load 
is properly distributed so that the center 
of gravity comes within limits of the 
mean aerodynamic chord of the air- 
craft. 

Flight plans and departure times also 
are so similar from day to day that their 
execution is worked out with a mini- 
mum of effort and computation. With 
each succeeding addition to the fleet or 
change in equipment. Freidkin has 
sought to cut down overhead costs by 
eliminating paperwork. 

One more method of cutting down 
on overhead was installation of a com- 
pany-owned printing plant. With this 
plant, the airline prints its own tickets, 
schedules, brochures, payroll checks, 
newsletters, etc. 

Employe Morale 

Andrews claims another reason for 
Pacific Southwest’s continued growth is 
high employment longevity. The host- 
ess group averages approximately twice 
the longevity other airlines experience. 
One explanation is that most of the 
hostesses arc residents of San Diego and 
are required to spend only one night in 
1 1 away from home. Marriage is histori- 
cally the main reason for the short term 
of employment of airline hostesses. But 
exclusive survey by Aviation Week re- 
veals that a lack of marriage offers is 
obviously not a factor in the relatively 
long employment time of Pacific South- 
west hostesses. 

Spending the one night in 11 away 
from home also is attractive to the rest 
of Pacific Southwest’s flight crews. Al- 
though wages are comparable with the 
rest of the industry, as are other fringe 
benefits, flight crews are not members 
of the Air Line Pilots Assn, or the Flight 
Engineers International Assn. 

Employes number 220 of whom 57 
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ate flight crews; 23 pilots, including a 
chief pilot, 23 stewardesses, including a 
chief stewardess, and 1 1 flight engineers. 
Station personnel number 12 or 13 each 
in San Diego, the same number in Los 
Angeles and Burbank, and approxi- 
mately 26 in San Francisco. Manage- 
ment is quite proud of the fact that 
turnaround times in Los Angeles and 
Burbank run between 7 and 1 5 min. 
and approximately 20 min. in San Fran- 
cisco, including refueling. 

Another indication of the "World's 
Friendliest Airline" approach is a public 
relations gimmick which Pacific South- 
west employs occasionally. During the 
summer, small groups of 10 to 12 school 
children are brought to the airport and 
taken on a conducted tour through the 
hangar and operations facilities at Lind- 
bergh Field. The tour usually is con- 
cluded with a taxi-ride in an airplane 
and a running commentary by a pilot 
explaining the functions of the various 
controls in a cockpit. 

Flying School 

Freidkin started in the managerial end 
of aviation in the immediate pre-war 
years when he ran a flying school in 
Bakersfield to train American volunteers 
for the Royal Air Force. When the 
U. S. entered World War II, he set up 
and ran a flying-training school for 
Womens' Air Force Service Pilots 
(WASPs) in Sweetwater, lex. The close 
of World War II found him flying for 
Con Airways— a contract airline run by 
Consolidated Vultee for the military. 
He founded Freidkin Aeronautics, Inc., 
in 1948 and commenced charter pas- 
senger service with a converted Cessna 
UC-78. Scheduled airline service was 


Washington— Allegheny Airlines will 
lay the ground work for a combined 
Convair 340-540 transport operation by 
purchasing 11 Convair 340s from Lock- 
heed Aircraft Corp. 

Allegheny will convert four of the 1 1 
Convair 340s to the 540 turboprop con- 
figuration with Napier Eland power- 
plants under an agreement recently 
signed with Napier Engines, Inc. (AW 
Nov. 16, p. 42). 

These four aircraft were turned in on 
Lockheed Electra turboprops by Na- 
tional Airlines. 

With the Convair 540 Allegheny is 
currently leasing from Napier, these four 
converted Convairs will give the carrier 
five 540 turboprop transports and seven 
piston-engine Convair 340s by the end 
of 1960. Airline also has an option with 
Napier which could provide the carrier 
with 10 additional 540s. bringing the 


started in Mav, 1949, with a leased 
DC-3. 

Freidkin nearly converted his airline 
fleet to the French Sud Caravcllc jet 
transport. Approximately three years ago, 
Pacific Southwest executives, after hav- 
ing been favorably impressed by the 
Caravelle during demonstration rides, 
negotiated with the French government 
for the purchase of three aircraft. 
Andrews reports that the initial negotia- 
tions were plagued by language prob- 
lems and difficulties concerned with ob- 
taining the 92-seat configuration Pacific 
Southwest wanted. 

Even though these barriers existed, 
negotiations were pursued because of 
Republic Aviation’s announced inten- 
tion of building the Caravelle in this 
countrv. Andrews emphasizes that the 
Electra was not a second choice since 
the negotiation for the Caravelle oc- 
curred before the Electra was available. 
He said that negotiations for the Cara- 
velle were discontinued because “we 
couldn’t work out a mutually satisfactory 
arrangement with French authorities.” 

As for expansion. Pacific Southwest 
has no immediate plans for increasing 
the number of route miles. It is pos- 
sible, Andrews reports, that the airline 
may commence service into Oakland in 
about two years but at present there is 
sufficient traffic on its present routes to 
keep it busy. If and when a decision 
is made to expand service, there will be 
no need for a long, hard-fought route 
case because no certificate of necessity 
is required. All that need be demon- 
strated to the CAB is that the airline 
is capable of conducting the service in 
accordance with prescribed safety stand- 


Convair fleet to 22 aircraft. Allegheny's 
present fleet includes 1 3 Martin 202s 
and 10 Douglas DC-3s. 

Aiming at an eventual all-Convair 
fleet, with piston-engine equipment on 
short stage lengths and turboprop equip- 
ment on longer segments, the airline is 
pushing the sale of its present aircraft 
and recently sold two Douglas DC-3s 
plus spares to William C. Wold Asso- 
ciates of New York at a reported price 
of 5129,000. 

Actual cost of the aircraft and financ- 
ing details have not been released by 
the carrier, but Allegheny's cost study 
on the Convair 540 leased from Napier 
since last July has been predicated on 
an assumed cost of $900,000 per aircraft. 
Almost S600.000 of this figure repre- 
sents conversion of the aircraft to Napier 
engines plus installation of airborne 
weather radar, integrated flight systems 


and automatic pilots and modification 
of the interior to a 52-passenger seating 
configuration. Addition of spare parts 
and auxiliary equipment could raise 
Allegheny’s financing needs to between 
510 and SI 2 million. 

The airline has not filed an applica- 
tion with the Civil Aeronautics Board 
for Guaranteed Loan Act backing and 
will probably meet its purchase costs 
through private financing. 

Allegheny has not decided who will 
do the conversion work on the four 
540s, but tentative schedules call for 
the first aircraft to enter the conversion 
cycle by Dec. 1 5 for completion by May 
1, the second to be in the shop from 
Mar. 15 through June 1, and the bal- 
ance to average two-three months in 


Lease Payments 

Allegheny's decision to make the Con- 
vair 540 the backbone of its turbine- 
powered fleet follows the company's suc- 
cess with a three month lease of a 
Napier-owned 540, which has since been 
extended through the end of December 
to provide a full six-month experiment 
(AW Oct. 5, p. 41). Airline's monthly 
lease payments apparently will be ap- 
plied to the full purchase price of the 
Napier aircraft. 

Steady decline in 540 direct operating 
expenses from $1.03 per plane mile in 
July to 94.5 cents in September, com- 
pared with Martin 202 costs of 91.2 
cents and DC-3 costs of 61.5 cents per 
mile in September, has convinced Alle- 
gheny that the turbine-powered aircraft 
can be operated far below a conserva- 
tive 82 cents per plane mile on stage 
lengths comparable to its present Phila- 
dclphia-Pittsburgh routing. Convair 540 
load factor hit 55% on this route in 
July, then dropped considerably because 
of the steel strike, but it climbed back 
to 48% in October and is expected to 
go higher. Hie airline has indicated it 
will place a second 540 on this route by 
Jan. 1 5 with a fivc-to-sevcn hour dailv 
utilization. 

Revenue Record 

During September, the 540 earned 
S57.511 on 33,775 revenue plane miles 
to produce operating revenues of $1.70 
per plane mile, compared with SI. 72 for 
the Martin 202 and $1.24 for the DC-3. 
The 540 yielded an average revenue per 
passenger of SI 9.98 in the month, com- 
pared with SI 3.69 for the Martin and 
$10.36 for the DC-3. 

Price spread between a new Convair 
540 at SI. 4 million and a converted air- 
craft at an estimated 5900,000 price 
tag, plus the turboprop's 900-mi. flight 
range, probably have been the major de- 
ciding factors in the Allegheny choice. 
Depreciation costs on a converted air- 
craft are 13 cents per plane mile and 
insurance costs an additional 3. 5 cents 


Allegheny Planning Mixed Fleet; 
To Convert Convairs to Turboprop 
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per mile lower less than for a new air- 
craft, while the maintenance expense 
would be little more than one cent per 
plane mile higher for the Napier-con- 
verted plane than for a new aircraft. 

Full payload range of the Convair 
540, which can fly 500-mi. stage lengths 
before refueling, pennits significant sav- 
ings by permitting a choice of refueling 
stops on the Allegheny system where 
aviation fuel prices vary from a low of 
18 cents per gallon at Newark, N. J., to 
a high of 39 cents per gallon at Wilkes 
Barrc, Pa. 


Bv Katherine Johnson 

Washington— Outgoing Civil Aero- 
nautics Board Chairman James R. Dur- 
fee told a Senate Judiciary Subcommit- 
tee that procedural requirements which 
slow down CAB actions to a snail’s pice 
arc “a cancer that can destroy the reg- 
ulatory process if not promptly cor- 

Durfee, who is scheduled to be ap- 
pointed to a federal judgeship, asked 
the subcommittee headed by Sen. John 
Carroll (D.-Colo.) not to further 
hamper Board machinery with addi- 
tional procedural requirements in the 
name of ethics. The subcommittee is 
considering legislation designed to raise 
the ethical standards of quasi-judicial 
regulatory agencies. 

Durfee added that “ways and means 
must be found to expedite the han- 
dling of the Board’s workload. . .1 am 
sure the solution does not lie in the 
dissection and dismemberment of the 
independent regulatory agencies. . .” 
Expanding Backlog 
Although the Board has devised ways 
to accelerate the processing of cases, 
Durfee said it is still falling farther and 
farther behind in its workload because 
of the constantly increasing influx of 
new cases coming from an expanding 
industry. He told the subcommittee: 
“We are turning out more cases, I 
think we have increased our efficiencv 
in the area of disposing of the work 
backlog. But ... in tne tremendous 
expansion of this industry . . . we are 
finding that the new cases which arc 
coming in in every conceivable area of 
regulation by the Board are increasing 
faster than we are able to keep apace.” 
Durfee was adamant against proposed 
legislation backed by the American Bar 
Assn, that would convert CAB and 
other regulatory agencies into courts of 
law and establish the same partition be- 
tween the Board and industry as there 
now is between judge and court liti- 


Combination Convair 340 and 540 
fleet also would permit the carrier to 
expand 540 service to hoped-for Pitts- 
burgh-Buffalo and Pittsburgh-Washing- 
ton routes now pending before the CAB. 
Piston-engine equipment would be 
placed on such routes as Clcveland- 
Detroit, which the airline hopes will be 
granted by the Board. Stage length on 
this route is only 92 mi., and Allegheny 
feels the heavy traffic between the cities 
would be ideal for a "shuttle” type op- 
eration at a fare within 50 cents of ex- 
isting bus fares. 


gants. He termed the legislation “a 
judicialization of the regulatory agen- 
cies . . . which would take the 'quasi' 
out of their functions . . . and which 
would incur delays which are incon- 
sistent with the public interest and 
cannot be tolerated.” He added: 
“Congress must choose between a 
greater emphasis of rigid courtlike pro- 
cedures or flexible, but expeditious pro- 
cedures which will permit the prompt 
dispatch of agency functions with a 
minimum of delay. The Board is very 
much concerned over the growing em- 
phasis today on the . . . strict duc- 
process procedure rather than the lack 
of emphasis on efficiency,” 

Durfee expressed confidence in the 
basic organization of CAB, recentlv 
challenged by Louis J. Hector in his 
letter or resignation as a Board member 
to President Eisenhower (AW Sept. 
21 p. 36). After presenting statistics on 
the growth of air transportation since 


TWA Transatlantic Jets 

New York-Trans World Airlines last 
week inaugurated transatlantic jet serv- 
ice with its Boeing 707-320 Intercon- 
tinental transports, which will provide 
an initial three weekly schedules from 
New York to London and on to Frank- 
furt. Service from New York to Paris 
and Rome will be added Dec. 3 with 
three weekly round trip schedules. Fre- 
quencies will be increased with daily 
service to the four European cities ex- 
pected by Jan. 23. 

The Nov. 23 inaugural flight made 
the nonstop crossing to London in 6 lit. 
10 min., carrying 96 passengers. Con- 
figuration is 32 de luxe and 102 economy 
seats. TWA's 707-320 fleet now totals 
three airplanes, with deliveries of nine 
more to be completed early next year. 

at New York with its domestic jet serv- 
ices, which now provide daily 707-120 
schedules to 11 cities. 


the establishment of CAB in 1938, 
Durfee said: 

"Surely, progress such as this is tangi- 
ble evidence that the CAB has been 
competent and is competent to regulate 
this vital national industry. . . . The 
governmental ^Nicies, which ; have 
played a large and indispensable role in 
the development of the air transport 
industry, have been evolved just as Con- 
gress intended them to be— under flex- 
ible statutory standards . . .” 

During his service as CAB chairman 
since 1956, Durfee said CAB's fairness 
—its "due process procedure”— has been 
challenged “in only one case.” The 
statement apparently referred to the 
Hector letter. He also said that in all 
of the 81 cases the Board has submitted 
to the White House during his tenure, 
the President has affirmed the Board's 
decision. Responding to a question by 
Sen. Philip Hart (D.-Mich.), Durfee 
said he did not know whether there is 
any communication on behalf of air- 
lines after a case has been turned over 
to the White House by the Board. 

Durfee discounted current criticism 
that regulatory agencies are operating 
without proper congressional surveil- 
lance in the public interest. In the last 
congressional session, he pointed out, 
"I testified 15 times before nine differ- 
ent committees. The committees of 
this Congress have certainly been duly 
vigilant in requiring the Board to report 

Durfee's Stand 

On the specific legislative proposals 
pending before the Carroll Subcommit- 
tee, Durfee: 

• Opposed a requirement that "all” ad- 
judications be placed on the record 
after an opportunity for hearings, al- 
though a hearing is not presently re- 
quired. “In the areas of transatlantic 
and foreign off-route charters and for- 
eign aircraft permits alone, the Board 
handles approximately 700 applica- 
tions a year, he said. “A requirement 
that these non-hearing adjudications be 
decided only after notice and hearing 
upon the basis of a record would neces- 
sitate a considerable number of addi- 
tional personnel and would seriously 
and needlessly delay Board actions.” 

• Endorsed legislation that would im- 
pose criminal penalties for violations of 
the Code of Ethics that the Board has 
established. "While the Board believes 
that its rules and regulations constitute 
a reasonably adequate code of ethics, 
we recognize a deficiency in these rules 
which could be remedied by appropriate 
legislation" establishing legal penalties 
for violations, Durfee testified. 

• Opposed additional restrictions on 
Board relations with industry which 
would go beyond the present Code of 
Ethics. Durfee objected that a pro- 
posal that all oral and written communi- 


Durfee Says Proposed Standards 
Would Crimp CAB, Boost Backlog 
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cations in a case be circulated to all 
parties to the case would be "a substan- 
tial burden, particularly in route cases 
where there are a large number of par- 
ties in the proceeding.” In the case of 
an oral presentation by an industry 
representative to a Board member, Dur- 
fee said, "the person making the oral 
presentation would not have an oppor- 
tunity to see the written memorandum 
until after it had been circulated to the 
parties to the proceeding. If it were 
then contended that the memorandum 
did not properly reflect the oral conver- 
sation, fair play would require that an 
opportunity be given to correct the 
record since a criminal penalty would 
be involved. . . .” He said the require- 
ment to circulate all communications 
to interested parties would have “a 
salutary effect” but "there would be a 
tremendous burden upon us until the 
effect is achieved." 


Radiation Hazards 
Pose Little Jet Danger 

Washington— Radioactive contamina- 
tion of jet aircraft arising from nuclear 
weapons testing poses no significant 
danger to either crew or passengers. 

Heaviest exposure rates, also believed 
to be relatively harmless, arc being ex- 
perienced by ground maintenance per- 
sonnel, according to radiation special- 
ists of the U.S. Department of Health, 
Education and Welfare. 

Current data, compiled on the basis 
of previous Atomic Energy Commis- 
sion, Air Eorcc and Federal Aviation 
Agency studies, combined with in- 
flight radiation tests by the Department 
of Health, Education and Welfare, 
show that interior cabin level radiation 
readings are seldom higher than those 
ordinarily found at ground level because 


of the protection afforded bv the air- 
craft skin. 

Tendency of radioactive particles to 
build up on the exterior of the air- 
frames has produced significantly 
higher readings at various locations on 
the aircraft, including the interior of 
the engines but is considered high only 
in relation to cabin interior readings. 

At the same time, exterior radioac- 
tivity levels on an airframe do not 
appear to build up indefinitely and have 
been observed to decrease, since Febru- 
ary, at a rate faster than could be 
attributed to natural decay. Weather 
conditions, such as flying through rain, 
apparently assists this process, the De- 
partment said. 

Possibility of readings reaching a 
hazardous level has been further re- 
duced by airline jet operators, who are 
following a program of washing each 
jet airframe at periodic intervals with 
solvents. Actual toxicity of external 
contaminated areas is even less than the 
highest-readings— which are taken within 
one inch of the aircraft skin— would 
indicate, according to Health spokes- 
men, who say that readings of the same 
spot taken from one or more feet 
rapidly drop in intensity. 

Highest external readings have been 
found on surfaces where the air under- 
goes any abrupt change in direction, 
such as vent and valve fitting connec- 
tions where air makes a 90 deg. turn. 

Airline Credit Plan 
To Cover Restaurants 

Washington— Credit facilities of the 
airlines’ Universal Air Travel Plan, re- 
cently revised to cover hotels, motels 

panded to include restaurants through- 
out the world. 

Since launching the credit expansion 
program last month (AW Oct. 12, 
p. 48), the Air Traffic Conference of 
America has arranged for the accept- 
ance of the air travel card for personal 
credit privileges with more than 500 
hotel and motel organizations and car 
rental chains. The conference is now 
establishing the mechanism to work 
out similar agreements with restaurants. 

Other major moves endorsed by the 
conference— subject to approval by the 
Air Transport Assn, board of directors- 
during a three-dav meeting in Seattle 
where the restaurant program was 
adopted include: 

• Expenditure of $73,000 for a survey 
and operational analysis of interline 
reservation problems to be conducted 
by the Armour Research Foundation 
of the Illinois Institute of Technology. 

• Application of approximately SI 30,- 
000 to back an advertising program de- 
signed to expand the use of air parcel 
post. 

AVIATION WEEK, November 30, 1959 




Contributing to maintenance-free 
operation on todays aircraft 
and missiles 




Designed for reliability and flexibility at tem- 
peratures ranging from —65° to 450°F, 
Stratoflex "Super-T" and Super "T-HP" Teflon 
Hose exceed the rigid requirements of MIL-H- 
25579 and MIL-H-8788 (ARP 604) respectively. 
The stainless steel braided cover hose and 
inner tube of Teflon has an operating range 
of 1500 PSI to 3000 PSI and is used to convey 
the following fluids: fuels, oils, acids, solvents, 
alcohol, high pressure gases, as well as liquid 
gas transfer service. Fittings are made from 
all corrosion resistant steel or a combination 
of both carbon steel and corrosion resistant 
steel. Assemblies are available with straight, 
45° and 90° elbows. Other angles are avail- 
able to your specifications. 


SUPER 


Y-HP 


HIGH PRESSURE 


P.O. Box 10398 Fort Worth, Texas (JnC: 
Branch Plants: Hawthorne, Cal., Fort Wayne, Toronto 
In Canada: Stratoflex of Canada, Inc. 
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JET TRAVEL COMES OF AGE 



JET MAIN LINER, BY DOUGLAS 


The full promise of the Jet Age became fact with the start of DC-8 Jet Mainliner® service 
coast to coast, only on United Air Lines. In this roomiest and quietest of jets, windows are 
larger — seats are wider, higher-backed, with all conveniences built in, including an over-the- 
shoulder reading lamp. Such details are part of the great difference in United Air Lines DC-8. 
For reservations, call your Travel Agent, or call United Air Lines. 

THE BEST OF THE JETS . . . PLUS UNITED'S EXT 






SHORTLINES 


► Civil Aeronautics Board held a hear- 
ing Nov. 20 on the application by 
British Overseas Airways Corp. for au- 
thority to operate a polar route between 
London and Los Angeles, and final 
CAB action is expected within a month. 
Polar route for a British airline is pro- 
vided for in the U. S.-British bilateral. 

► Delta Air Lines has taken delivery of 
its sixth and final Douglas DC-8 turbo- 
jet transport. The aircraft, powered by 
Pratt & Whitney JT3 engines, was the 
14th delivered bv Douglas Aircraft Co. 
and the 32nd off the assembly line. 

► Federal Aviation Agency is installing 
a system of pancake runway lights pro- 
truding less than one-half inch above 
the surface pavement at the agency’s 
Atlantic City, N. J., National Aviation 
Facilities Experimental Center. Sys- 
tem will be tested as part of FAA’s 
analysis of airport lighting require- 
ments that has been under way at the 
center for the past six months. The 
lights were developed by FAA engi- 
neer Leslie C. Vipond and will be 
tested as runway centerline and nar- 
row gage landing lights and as high- 
speed taxiwav turnoff lights to guide 
pilots from the runway to taxiways. 
Lights were manufactured by Struc- 
tural Concrete Products Corp. of New 
York and are being installed by Ole 
Hanses & Sons, Inc., Pleasantville, 
N. J. 

► Scandinavian Airlines System reports 
it has flown more than 92.000 passen- 
gers 579,802,800 revenue passenger 
miles during the first five years of op- 
eration on the polar route between the 
U. S. West Coast and Europe. During 
the five year period, SAS carried a 
total of 4,623,310 lb. of cargo and mail 
over the route, and the carrier reports 
that during the 12 month period end- 
ing Nov. 15 it carried 1,101,169 lb. of 
cargo over the route. At the same time, 
SAS announced that when Douglas 
DC-8 airliners are introduced over the 
carrier’s North Atlantic and polar 
routes, it will reduce air freight rates 
up to 80%. Beginning Apr. 1, 1960, 
and subject to individual government 
approval, the carrier will cut rates on 
minimum shipments of 1,100 lb. for 
some 20 types of products. 

► United Air Lines will accelerate its 
transcontinental nonstop New York- 
San Francisco Douglas DC-8 service to 
two daily flights on Dec. 4. Also on 
Dec. 4, the airline will increase its Los 
Angcles-San Francisco nonstop DC-8 
sendee from two to three daily flights. 


AIRLINE OBSERVER 

► United Air Lines and Western Air Lines common stock continues to show 
strength on the New York Stock Exchange in a market that has been 
actively fluctuating. TWA and Northwest Airlines listings have maintained 
a slight margin between the year’s lows and current selling prices, but 
American, Braniff, Capital, Delta and Eastern prices are hovering close to 
their 1958 lows. 

► Odds against early adoption of a class mail rate formula for local service 
airlines (AW Nov. 23, p. 45) are rapidly increasing as a result of the recent 
shuffles in the five-member Civil Aeronautics Board. Until recently, chances 
that the plan would be approved by the Board no later than January were 
considered strong. However, chief supporter of the formula was Louis J. 
Hector, who resigned from the Board in September (AW Sept. 21, p. 36). 
Local service officials arc now wondering if there is enough strength behind 
the plan within the CAB for its approval in view of the recent addition of 
two new members, Whitney Gillilland and Alan Boyd, who have not been 
close to the development of the formula. Most carriers feel the formula will 
create the earnings stability necessary to attract financing needed for new 
equipment. 

► Soviet Union has made its first successful breakthrough into the helicopter 
market outside the Soviet bloc with the sale of a Mil Mi-4 helicopter to 
an Austrian-Swiss hotel syndicate at a cost of 5250,000. Price includes two 
sets of spare parts, plus crew training and technical support. Syndicate hopes 
to begin service this winter to resorts in the Alps. Helicopter will carry 1 1 
passengers per flight. 

► Railroads, currently cutting freight costs in an effort to move back into 
markets lost to trucking and shipping, also will ask Concress next year for 
authority to move into the air transport field. Railroads will push for removal 
of Federal Aviation Agency Act prohibition against common ownership of 
airlines by surface carriers. 

► Boeing Airplane Co. will establish a European pool store for Boeing 707 
turbojet transport spares and parts at Paris' Orly International Airport to 
service carriers operating the 707s to and from Europe. 

► Russia claims that turbojet and turboprop equipment is now operating on 
52 Aeroflot routes. New services include a Novosibirsk-Khabarovsk all-cargo 
run by An-10 turboprop transports carrying payloads in excess of 12 metric 
tons. 

► Real Aerovias, Brazilian airline, will operate a Rio de Janeiro-Los Angeles- 
Tokyo route next year when it takes delivery of the first of its four Con- 
vair 880 turbojet transports. Earlier this month the airline began its Rio de 
Janeiro-Mexico City-Los Angeles service with weekly flights using a Lockheed 
Super G Constellation. Under its bilateral agreement with Mexico, the 
airline is restricted to 43 passengers monthly in each direction between 
Mexico and Los Angeles. 

► De Havilland Aircraft Co. negotiations with Misrair, Egyptian airline, on 
the sale of three Comet 4 turbojets to the carrier are still deadlocked after 
almost a year of discussion. Chief obstacle has been financing, but a new 
agreement between Egypt and Britain on Anglo-Egyptian trade may open 
the way for a contract. 

► Role of sales in airline management structure is taking on increasing 
importance as declining load factors on turbojet operations indicate that 
growing competition has brought year-long periods of prosperous high load 
factors on limited jet schedules to an end. Both Capital and Continental 
have substantially strengthened sales functions on management level. Ameri- 
cans’ recent appointment of former sales vice president Marion Sadler to 
the position of vice president and general manager suggests the carrier intends 
to back its sales efforts with top management support. 
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Remodeling Cuts LaGuardia Runway Use 


REMODELING of LaGuardia Airport will involve three periods when one of its two runways is out of service. Runway 13-31 will be 
replaced by a new strip parallel to it and notheast toward Flushing Bay. Instrument Runway 4-22 will be rehabilitated. Terminal area 
shown here is represented as it will appear when new terminal building and lingers are constructed later in the rehabilitation program, not 
as it presently exists. During Stage III below, while both runways arc operative, equipment and personnel working on the new 13-31 
will be routed around the approach end of existing 31 with special ground control personnel directing this traffic to assure aircraft safety. 


By Glenn Garrison 

New York— Airlines at overloaded 
LaGuardia Airport are in for some new 
operational headaches this winter as the 
Port of New York Authority's three- 
year, $56 million reconstruction pro- 
gram gets under way and the airport's 
two runways are alternately out of 

Work on the first phase of the pro- 
gram-preparing the site for a new Run- 
way 13-31 -began this month and exist- 
ing 13-31 will soon enter a three-month 
period of intermittent limited use and 
inactivity. In March, the construction 
schedule calls for closing Runway 4-22, 
the instrument strip, for rehabilitation 
over a seven-month period. Later in the 
program, 13-31 will be shut down again. 

Razing of the old terminal and con- 
struction of a new one, construction of 
a new control tower, and major revamp- 
ing of ramps, roadways and taxi strips 
can be expected to add some ground 
handling problems to the picture. 

The six scheduled airlines using La- 
Guardia and the Port Authority reached 
tentative agreement on a smaller-scale 
rehabilitation in 1957 (AW June 24, 
1957, p. 43), but it was only within the 
last few months that the exact details 


of the new program were agreed upon. 

Airlines, Federal Aviation Agency and 
the Port Authority will work together 
to make the complicated project of run- 
ning the airport and remodeling it at 
the same time as painless as possible, 
but all are agreed there may be some 
painful moments. 

Through an Air Transport Assn, com- 
mittee which has voluntarily restricted 
peak period schedules at LaGuarida for 
a number of years, the airlines have de- 
cided to cut back or shift to other air- 
ports a total of 90 scheduled flights, a 
sixth of the daily total at LaGuardia. 
But it may prove necessary to resched- 
ule many more to compensate for the 
periods when LaGuardia will be a one- 
runwav airport— particularly when the 
closed runway is the instrument strip 
and minimums go up. FAA Regional 
Administrator Joseph Blatt feels the 
planned traffic diversion so far is 
"token” and unless more radical action 
is taken, the public will suffer from 
diversions on an emergency' basis. 

ATA itself acknowledges that more 
schedules mav have to be cut at La- 
Guardia and the problems may be worse 
than anticipated. All concerned are ap- 
proaching the complex project with a 
"play it by ear” attitude. 


Here is a breakdown of the rehabili- 
tation schedule, subject to some change 
depending upon speed work progresses: 
• Stage I, already begun, will run to 
February, 1960. During this period 
sand drains will be placed and fill laid 
for the new Runway 13-31, which will 
lie parallel to the existing runway and 
to the northeast, closer to Flushing Bay. 
Existing 13-31 was still in unlimited 
use as the program started and pile-driv- 
ing crews began working northwest 
alongside the 31 end of the runway. 
When the piles reached a point 1,500 
ft. from the approach end of 31, the 
runway was to be closed to landings 
at both ends but takeoffs will be per- 
mitted from 31. As the piles move 
up alongside the edge of 31, the usable 
runway threshold for takeoffs will fol- 
low 1,500 ft. behind. Reason: the 125- 
ft.-high piles do not represent a safety 
hazard at aircraft speeds attained during 
the first 1,500 ft. of takeoff roll. But 
the effect, of course, is to shorten the 
runway by increments as the piles move 
toward its center. At that point, the 
situation reverses and 13 becomes the 
restricted takeoff end. Thus Runway 
13-31 will retain some limited use for 
takeoffs at low gross weights during part 
of the first stage of the program. But 
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it will be closed entirely during this 
period, at various times, for other work. 
This work includes relocating the run- 
wav lights as existing 13-31 is reduced 
in width from 200 to 150 ft. By the 
end of the entire program, when the 
new 13-31 is in use, present 13-31 will 
have become a taxi strip 75 ft. wide. 

• Stage II, from March to October, 

1960, will include rehabilitation of Run- 
way 4-22. It will be out of action dur- 
ing the entire period. During this time, 
the effective length of existing 13-31 
will have been reduced from 6,000 ft. to 
5,100 ft. at cither end for takeoffs and 
4,900 ft. at the 1 3 end for landings. This 
foreshortening is necessary because work 
will be going on at the intersection of 
13 and 22. During this period, with 
the instrument runway out, circling 
minimums of 600 ft. and 1 mi. will 
apply. 

• Stage III, October, 1960, to August, 

1961. During this period rehabilitated 
Runway 4-22 will be back in operation 
and so will Runway 13-31, foreshort- 
ened and 150 ft. wide. Excess fill on 
the site of new Runway 13-31 will be 
removed and installation of paving and 
utilities for the strip will begin. 

Second Shutdown 

• Stage IV, August. 1961, to Novem- 
ber, 1961, involves a second shutdown 
of existing 13-31 for completion of new 
13-31 and installation of connecting 
taxiways. Old 13-31 now becomes a 

• Stage V, sometime in 1962, covers 
the completion of the project. New 
Runway 13-31 is 6,000 ft., as was 
the old runway, and 4-22 retains its 
5,000-ft. length. Connecting taxiways, 
warm-up pads and high-speed turnoffs 
are operative, and the new passenger 
terminal is complete. 

Airlines will adopt various makeshifts 
during the period of terminal razing 
and construction to handle their pas- 
sengers. Temporary facilities will be 
built by the Port Authority. American 
Airlines, for example, expects work on 
its temporary passenger facility to begin 
immediately for Mar. 1, 1960, comple- 
tion. It will be located in front of 
American’s Hangar 3 at the airport, 
which is near the present terminal. 
Eastern Air Lines, for another example, 
will occupy temporary quarters alreadv 
under construction outside its present 
gates in the terminal. 

Because most temporary facilities will 
encroach on present ramp space, the 
New York Airways helicopter landing 
pad, now in this area, will be moved 
to a spot in front of the easterly 
hangars. There will be many other 
necessary adjustments during the termi- 
nal and ramp rehabilitation work. Ac- 
cording to ATA, ramp activity at times 
will be seriously affected by rehabilita- 
tion and construction of the new finger 
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buildings which will be part of the 
new, three-story passenger terminal. 
Sometimes ground movement of air- 
craft will be seriously hampered by un- 
availability of taxiways and it may be 
necessary to use such" measures as one- 
way taxiing along the ramp area. 

The runway closings were scheduled, 
according to "the Port Authority, with 
community noise problems in mind 
and so 13-31, the preferred runway 
from this standpoint because it takes 
planes over water, will be in operation 
during the open-window spring and 
summer months next year. Additional 
traffic on 4-22 will be confined to the 
winter months of 1959-60, although it 
will be the single runway again from 
August to November in 1961 . 

According to Blatt, the schedule also 
is favorable from a traffic standpoint 
because wind conditions generally call 
for use of 4-22 during the winter 
months, "©cause it is the instrument 
runway, it is desirable to have i'f'in 
operation during the winter when 
weather is worst. 

In late spring, Blatt said, the pre- 
vailing wind shifts to the southeast 
when 13-31 will be back in-use. 

FAA’s traffic control problems in 
connection with the rehabilitation pro- 
gram, Blatt said, will probablv occur 
more often in handling the ground 
situation than in the air. Routing 
planes from ramp to taxiwav, with 
some taxiways unavailable, will create 
headaches for the controllers. 

Idlewild and Newark air traffic con- 
trol loads will be greater, of course, as 
the airports are required to handle more 
scheduled diversion of traffic and more 
spot diversions when LaGuardia is 


closed— and LaGuardia will be closed 
much more often while it is a one-rum 
way airport. Blatt said the other airports 
could handle more scheduled diversions 
as far as traffic control is concerned. 
The over-all situation at LaGuardia, 
Blatt acknowledged, “is going to be im- 
possible at times.” 

American Airlines’ schedules will be 
most affected by the voluntary cut- 
backs and shifts. The airline now sched- 
ules 130 daily departures from La- 
Guardia, about 31% of the total 
passenger traffic. Under the scheduling 
committee agreement, 38 of American’s 
daily flights (in and out) will be shifted 
from peak hours, with some of them 
diverted to the other airports. 

Possible Delays 

American says it now experiences an 
average time at Idlewild of 20 min. 
between ramp and takeoff position, 
partly because of traffic ' control delay 
and partly because ' of long taxi dis- 
tances at the airport. With the sched- 
uled diversions, delays may be longer. 
If it is necessary to shift more LaGuar- 
dia schedules, American will do so. 

Northeast Airlines, as another ex- 
ample, will drop from 88 daily aircraft 
movements at LaGuardia to 76 begin- 
ning Dec. 1. The airline also will ad- 
just scheduled times of 23 other flights. 
Its Viscount pattern to Boston and 
Washington will not be affected, but 
Douglas DC-3 sendee between New 
York and New England will be re- 
arranged to funnel more traffic through 
Boston connections unstead of direct 
to New York. Northeast will not suffer 
much this winter by the adjustments, 
but expects more problems in the 
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General Electric has been selected to 
supply the advanced-design secondary 
electrical power generating system for 
the North American B-70 Valkyrie, 
the Air Force’s new MACH 3 multi- 
purpose bomber.* Designed for super- 
sonic high-altitude operation with 
inherent long-range (light endurance 
and large load-carrying capability, the 
B-70 can be adapted to offense, de- 
fense, reconnaissance, or special airlift 

The new, specially designed G-E 
system consists of an Inductor-Lundell 
generator, controlled-rectifier regula- 
tor, and protective panel. The revolu- 
tionary generator, newly applied to 

system reliability by eliminating nor- 
mally required brushes, slip rings, 
commutators, rotating windings, and 
rotating rectifiers. 

Development of this system for 
MACH 3 aircraft offers a challenge 
never before encountered in manned 
aircraft. New lubricating and insu- 
lating methods and new sturdy, com- 
pact construction are needed to 
stand flight stresses three times the 
speed of sound at altitudes previously 

Some equipment will be required to 
withstand temperatures of 600 F, vibra- 
tion input of 15 g’s (as much as 60 
g’s locally), and shock of 20 g’s. Ex- 
treme reliability is, of course, a must. 

In developing this equipment. Gen- 
eral Electric is using experience and 
knowledge derived from the material 
and component development phase of 
a separate Air Force High-temperature 
(HOTELEC) Program under sub- 
contract from North American Avia- 
tion. G.E.’s completely equipped 
research and manufacturing facilities 
are ideally suited to develop and pro- 
duce advanced systems like HOTELEC 
and the B-70. And, G-E leadership 
in secondary power equipment extends 
through 40 years and more than 50 
different aircraft. 


Electric’s new concept in aircraft 
systems is awarded B-70 contract 


Design Concept 

Design innovations in the new G-E 
generating systems will provide out- 
standing results in these areas: 

• Reliability — Key to the increased 
reliability of the G-E system, is the 
revolutionary Inductor-Lundell gen- 
erator. Field windings and rectifiers 
will be located in the stator instead of 
the rotor as in conventional machines. 
Lower component temperatures result 
from shortening heat-transfer paths 
between windings and coolant. 

In addition, all available control 
components — relays, transistors, mag- 
netic amplifiers, controlled rectifiers, 
capacitors, and resistors — were fully- 
evaluated as to performance and reli- 
ability. Then exhaustive research — 
speeded by computers — was conducted 
on individual circuits of each system 
to determine the combination of com- 
ponents which would provide maxi- 
mum reliability and minimum weight 
for each particular application. 


Electrical configuration — It is 
planned that the B-70 system will con- 
sist of four 60-kva generators in paral- 
lel for main and emergency power. 
Through careful system designing, 
there will be a precise integration of 
generators with necessary control, 
regulating, and protective components. 

• Light weight — Unnecessary weight 
will be eliminated by (1) combining 
Inductor and Lundell generator prin- 
ciples, (2) utilizing the generator 
frame as flux path, (3) use of more 
efficient magnetic material in the 
frame, and (4) integrating bearing and 
cooling and lubricating systems with 
the Air Vehicle Sundstrand Drive. 

Weight also will be saved in another 
way. In analyzing the complete B-70 
system. North American electrical en- 
gineers felt that the long feeder runs 
from generator to load offered an ex- 
cellent opportunity to evaluate a 
variety of generator voltages, feeder 
sizes, and transformer designs to de- 


termine the optimum combination. 
Coordination with General Electric 
indicated the practicability of such a 
design breakthrough. As a result, it 
was decided that power will be gen- 
erated and transmitted at 240/416 
volts and stepped down to 115/200 
volts at the load by novel transformers 
designed specifically for this applica- 
tion. A net weight saving to the air- 
craft of hundreds of pounds was thus 
accomplished together with improve- 
ment in electrical transmission and 
cooling efficiencies. 

Future Application 

General Electric research on this 
system holds bright promise for future 
applications. Further development will 
make similar systems available in 
many future ratings and sizes for 
other types of aircraft. For more de- 
tails, contact your General Electric 
Aviation and Defense Equipment Sales 
Office or write Section 796-1, General 
Electric Company, Schenectady 5, N. Y. 
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spring anc! summer with its New York- 
New England resort services. 

Capital Airlines may have to start 
serving Idlcwild this winter although 
this is not definite. The carrier has 
counter space at Idlcwild but had been 

equipment and route plans were further 
along. It is set up to handle diversions 
into Newark and Idlcwild and expects 
there may be more to hike care of. 

Eastern Air Lines docs not expect to 
be greatly affected by the situation. 
Thirteen peak hour movements of the 
airline have been reduced bv the agree- 
ment. Eastern expects to plan its non- 
schcduled diversions further in advance, 
deciding to divert early enough so that 
passengers may be advised before take- 
off. 

Under terms of the scheduling agree- 
ment, airlines may operate as many 
schedules as they like between 12:15 
a.m. and 6:30 a.m. at LaGuardia. 
Between 8 a.m. and 11:59 a.m., total 
for all airlines will not exceed 26 oper- 
ations; between 12 noon and 5.59 p.m.. 
23 operations: between 6 p.m. and 
S:59 p.m., 28 operations; between 9 
p.m. and 11:59 p.m., 35 operations. 
No more than four departures should 


be scheduled during any 10 min. in- 
crement of an hour. 

All details of the arrangement of tem- 
porary passenger facilities while the 

decided, according to Arthur I'allon. 
deputy director of aviation for the Port 
Authority. Meetings with the airlines 
take place continuously to work out 
these details. One possibility might be 
to use the Marine Terminal section of 
the airport temporarily. Fallon acknowl- 
edged, although this is not firm. 

Possibility of lengthening Runway 
4-22 bv going out into the Rikcrs chan- 
nel had been discussed during the re- 
habilitation planning, but I'allon said 
there is "absolutely nothing in the mill 
to make the runway anything other 
than it is now.” Lengthening this run- 
way and providing instrumentation for 
the 22 end would involve filling in part 
of a ship channel and relocating the 
channel for ship passage. Cost of such a 
project has been variously estimated 
with S8-10 million a recurring figure. 
Fallon said lie believes it impossible 
to estimate the cost within 25 % until 
all the present unknowns had been 
thoroughly studied. 

LaGuardia Airport, which was built 


on filled land and suffers constant sink- 
age, has been partially rebuilt about 
every fisc years by the' Port Authority 
to compensate for the sinkage. This 
process will continue even after the 
present rehabilitation program. But the 
field has a part in the long-range plan- 
ning for New York metropolitan area 
air transport picture. 

LaGuardia is restricted both by lease 
agreements and by recent airport rule 
amendments to a short and medium- 
haul role. No airline can operate non- 
stop beyond about S00 mi. from the air- 
port. 

With its relatively short runways 
and with the range restriction, La- 
Guardia obviously will not be called 
upon to handle the big jets. But. with 
the tremendous investment by the air- 
lines in the rehabilitation program 
(which the Port Authority finances but 
the airlines ultimately pay for in in- 
creased rentals and landing fees), it 
seems likely that the carriers will want 
to use some first-line short-haul equip- 
ment at LaGuardia. and this could in- 
clude small turbojets. 

Fallon said the types of equipment 
that will operate at the field in future 
cannot be pinpointed at this time. If 
short-haul economics dictate small jets 
rather than turhoprops, for example, 
then small jets could be expected at La- 
Guardia. 

The airline committee which ad- 
justed the LaGuardia schedules has 
been in existence for eight years. For 
at least that long the airport has been 
taxed beyond capacity at the peak 
periods of the day when everybody 
wants to offer most services. A similar 
committee for Chicago Midway Airport 
has been serving the same function foi 
three vents because of peak congestion 
at that field. 

British Set Up School 
To Train Civil Pilots 

London— Government-sponsored Col- 
lege of Air Training will open next May 
at Hamblc, Hampshire, England. In- 
tended to fill the gap left by the reduced 
flow of military pilots to civil aviation, 
the college will offer a two-year course 
leading to a commercial pilot license 
and instrument rating standard. 

When the college is in full swing, 
some 230-240 trainees will be under in- 
struction at one time. Tlicv will be 
sponsored by BEA, BOAC and the in- 
dependent airlines. 

Cost of training— estimated to be 
SI 1,000 per trainee— will be shared by 
the government and the sponsoring air- 
line, but graduates will have to repay 
S2.800 from their subsequent earnings. 
Men from Commonwealth countries 
will be free to attend if their sponsoring 
bodies meet full costs. 
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MISSILE DESIGN WITH HIT CO IN MIND 

Missile design is probably the world's most exacting technology relative to the need for high tem- 
perature insulation materials. 

H1TCO is one of the world's leading developers and manufacturers of ultra-performance 
thermal materials capable of resisting extremely high temperatures, even up to 15,000°F. for 
short duration ! 

If you are looking for down-to-earth answers for out-of-this-world high temperature problems, 
keep HITCO in mind in your Missile Design! 

Call or write us for Capabilities Brochure 
and complete Technical Data 
on HITCO Products. 


H. I. THOMPSON FIBER GLASS CO. 


1733 Cordova Street • Los Angeles 7, Calif. • REpublic 3-9161 




Structural ring of Scout tail section (left) will be slipped over nozzle of Aerojet-General first stage and bolted. Movable fin tips arc 
connected by rods to control vanes in exhaust stream. Tail fin’s interior is at right. Unit has steel leading edge and steel skin cover- 
ing light steel interior substructure for maximum rigidity. Main loads are carried through center spar. 

First Production Scout Research Vehicle Fabricated 


Payload collar which mounts on Scout fourth stage has a thin film of gold in emulsion, applied with hand spray and baked, to keep pay- 
load temperatures within limits. Chrome oxide exterior finish radiates heat developed while Scout travels through dense atmosphere. 
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SPACE TECHNOLOGY 




Components for the first production Scout research rocket (AW r 
Sept. 7, p. 641 are shown being fabricated at Chance Vouglit " 
Aircraft's Dallas, Tex., plant prior to shipment to National Aero- 
nautics and Space Administration’s station at Wallops Island, Va., 
where they are being assembled by an NASA-Chance Vouglit team. 
Stainless steel two-piece lower nose section is in jig above. Section’s 
flared skirt houses three spin rockets. 


Ballistic actuator, which ejects nose shells to expose upper payload, is installed at left. Actuator ejection also releases pins holding 
lower (flared skirt) shells, permitting them to fall away, exposing lower payload area. Transition area, which streamlines stage joints, is 
made of glass fiber reinforced plastic (right). Transition areas arc made in upper and lower quadrants (upper is shown). One is 
attached to front of rear stage; other is attached to rear of preceding stage. T wo quadrants arc joined by a threaded aluminum 
alloy diaphragm which has petal-type periphery. Ignition of stage imparts blast that bends petals downward, freeing prior stage. All 
stages are separated in this manner. Access panels facilitate bolting and inspection of internal equipment. 
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HOW 
FMC SERVES 
NATIONAL 
DEFENSE 

FMC is one of the few companies in this country that is 
capable of applying coordinated mechanical and chemical 
research, engineering and production experience to National 
Defense requirements. The broad range of our company’s 
activity in producing defense materiel is described on the 
opposite page. 

Since 1941, FMC has designed and built more types of 
military-standardized tracked vehicles than any other com- 
pany in America. This extensive background in the field of 
mobility has enabled FMC to make vital contributions to 
“Space Age” programs producing missile launching equip- 
ment. FMC also is a leading supplier of liquid and solid 
propellants, and solid propellant rocket motors for a num- 
ber of advanced missile systems; also supplies pumps for 
atomic-powered submarines and surface vessels. 

While each FMC operation can and does utilize its own 
creative talent and productive resources to fulfill specific 
needs, it may also call upon other FMC operations, as well 
as our central research and development laboratories. This 
results in specialized service backed by the total creative 
resources and production facilities of our company. 

This progressive operating practice is the result of a long- 
standing policy of product diversification and decentraliza- 
tion of production which has made FMC a leader in three 
major areas: Basic Chemicals, Industrial and Agricul- 
•a! Machinery, and Military Defense Materiel. 


For complete listing of our products 
and services contact FMC, Dept. PR A, 
Box 760, San Jose, California 



Coffin Turbo Pumps: Boiler feed pumps for all types of ships 




Grand Central RocCet Co. (affiliate of FMC and Tennessee 
Gas transmission Co.): Solid propellants and solid 
propellant rocket motors 


EMSi/t 



Putting ideas to Work 

FOOD MACHINERY AND CHEMICAL. CORPORATION 

Executive Offices: San Jose, California 





How Liquid Hydrogen 
came out of the lab 


These new high-speed turbo-expanders hold the key 
to producing Liquid Hydrogen on a tonnage basis. 
They make it possible to liquefy this ultimate fuel 
at lotv cost for the first time. Specially designed by 
Air Products for the Air Force Tonnage Liquid 
Hydrogen Facility at West Palm Beach, Florida, 
they are the latest examples of how Air Products 
experience and skill in cryogenics apply laboratory 
technology on an industrial scale, to meet specific 
requirements. 

Air Products engineering know-how and ingenuity in 


all phases of low-temperature processing are at your 
command— to solve unusual gas separation problems, 
to develop entirely new processes and make them 
practical, to design and manufacture special cryo- 
genic equipment, to supply all your low temperature 
process needs. Our complete range of services includes 
research, engineering, manufacturing, plant opera- 
tion and field service. We invite you to discuss your 
cryogenic future now. Write or call for full informa- 
tion. Air Products, Inc., Allentown, Pa. Phone 
EXpress 5-3311. 
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AERONAUTICAL ENGINEERING 


ARMY STOL research aircraft, designated the Marsel and designed by group at Mississippi State University will be constructed almost 
entirely of glass fiber. Area suction-type boundary layer control will be used on the wings and portions of the fuselage. Powcrplant 
will be 250 hp. Allison T-63 mounted on the tail in the cigar-like nacelle. Configuration above showing no inlet on the front of 
the nacelle has the engine ducted directly to the suction boundary layer control system to provide it with air. Alternate nacelle will 
have forward end open for pitot-type engine air inlet. Pantobasc gear will allow landings on water and almost all types of fields. Takeoff 
from water is not possible with this design. 



Army Attempts Major STOL Advance 


By J. S. Butz, Jr. 

Washington— U. S. Army recently in- 
itiated a program to build an STOL 
liaison aircraft with a top speed 10 times 
higher than its landing speed. The air- 
craft has been designed to land at 35 
mph. vet fly at 350 mph. straight and 
level at the expenditure of only 250 hp. 

Most efficient subsonic aircraft avail- 
able today have a top speed about 3.5 
times greater than their landing speed. 
This speed range figure was around 1 .50 
for the original Wright airplane which 
had a top speed approximately 30% 
greater than its shall speed. 

A total of four aircraft are scheduled 
to be built and flown within the next 
two years in this ambitious Army pro- 
gram. Final model in this group which 
is intended to achieve the revolutionary 
range of flying speeds will be one of the 
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FOUR AIRCRAFT will be built in Army-Mississippi State research program. Marvel, the 
last of the series, is in model form at left above. Model of first aircraft, due to fly next 
July, is at right. It will have the Marvel wing, boundary layer control system and ducted 
propeller. Other two aircraft in the program will be gliders. 
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Experience— the added alloy in Allegheny Stainless 



Easy-fo-form metals 
with high strength up to lOOO F 


AM 350 and AM 355, precipitation hardening stainless 
steels by Allegheny Ludlum have many advantages for 
designers of missiles and supersonic aircraft in solving 
space age problems. 

Among their many desirable properties, AM 350 and 
AM 355 combine high hardness and strength and stabil- 
ity up to 1000 F and yet possess good ductility. They 
are easy to form in the annealed condition. 

They can be spun, drawn, formed, machined and brazed 
or welded using normal stainless steel procedures. 


Both steels have excellent corrosion resistance and good 
resistance to stress corrosion and oxidation at higher 
strength levels. 

AM 350 is available commercially in sheet, strip, foil, 
small bars and wire. AM 355, best suited for heavier 
sections, is available commercially in forgings, forging 
billets, plates, bars, wire, sheet and strip. 

For further information, see your A-L sales engineer or 
write for the new technical booklet, “AM 350 and AM 
355.” Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. 


Allegheny Ludlum 


EVERY FORM OF STAINLESS . . . EVERY HELP IN USING IT 
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few aircraft yet built incorporating re- 
latively new concepts and techniques in 
aerodynamics, structures and propulsion 
in one plane. These new techniques in- 

• Suction-tvpe boundary layer control 
over the entire wing and sonic of the 
fuselage. More- than one million tiny 
holes will be drilled in the aircraft to 
draw away the low energy portion of the 
boundary layer next to the skin and 
provide a usable lift coefficient for land- 
ing nearly three tunes higher than that 
customary today. (Design maximum lift 
coefficient is 6.28.) 

• Molded glass fiber construction. Ex- 
tremely smooth outer surface of the glass 
fiber which is free of wrinkles is essential 
to the maximum performance of a 
boundary layer control aircraft. Conven- 


tional flaps will be replaced on the glass 
fiber wings by the more efficient proce- 
dure of evenly bending the entire wing 
chord to change its camber for landing. 
• Ducted propeller at the rear of the 
aircraft to improve static thrust and to 
keep the slipstream from disturbing the 
flow over the fuselage and wing roots. 
Unlike earlier rear-mounted propellers, 
this .propeller will not be driven by a 
long shaft connecting it to a powerplant 
located forward near the wings. It will 
be possible to balance the aircraft and 
eliminate the shaft weight by mounting 
a light new turboprop, the Allison T63, 
at the tail coupled directly to the pro- 
peller. The engine, under development 
for the Army, will produce 250 lip. at a 
weight of only 125 lb. 

The aircraft have been designed by 


We’ve got the nearest thing 
to a “radar beacon supermarket’’— 
a complete shelf stock 
of all popular models of 
Crystal Video and High Power 
Transistorized Beacons 
In S, C or X Band. 

That means super service 
on big performance beacons — 
like those that talk back from 
major ICBM’s, IRBM’s, 

Space Probes and Satellites. 
(We’re on Project Mercury, too.) 

We’d like to tell you 
our beacon success story 
as modestly as we can. 


FREE! ENJOY HIGH ADVENTURE 
IN OUR FACT-PACKED BOOKLET. 
“WHAT EVERY SPACE TRAVELER 
SHOULD KNOW.” 



FOREMOST IN AVIONICS 


AVION DIVISION 

QCf INDUSTRIES INCORPORATED 

11 PARK PLACE, PARAMUSI, N.d. 
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MARVEL CONSTRUCTION will be based in part upon the German glass fiber sailplane, the Phoenix, above. Phoenix has a drag coeffi- 
cient of 0.0088, the lowest known to have been measured on an aircraft. Phoenix has a low aspect ratio for a sailplane and achieves 
its performance through lowering the skin friction drag with no sacrifice in lift. 




ARRANGEMENT of glider wing with distributed area suction boundary layer control 
system installed is shown above. Complete wing would have about one million holes in it. 


the Aerophvsics Department of Missis- 
sippi State University under the direc- 
tion of the department head. Dr. Au- 
gust Raspet. This university group 
also will manage the program and has 
agreed to deliver the series of four air- 
craft to the Army under a $250,000 
contract. 

The first aircraft, now under construc- 
tion by university personnel, is sched- 
uled to fly by next July 1. It will have a 
metal fuselage, and its configuration is 
slightly different from that of the final 
aircraft. Purpose of this model is to 
test the glass fiber camber-changing 
wing and glass fiber duct for the pro- 
peller which also incorporates four flaps 
to control the aircraft in pitch and yaw. 
The wing will have boundary layer con- 
trol exactly like that to be used later 
on the all-glass fiber aircraft. 

Performance of this first aircraft, how- 
ever, is expected to be outstanding with 
a design landing speed of 35 mph., a 
top-speed of 200 mph. and a speed 
range of better than 5.5. Its powerplant 
will be a 90 hp. Continental reciprocat- 
ing engine submerged in the fuselage 
under the wing and connected to the 
propeller by a long shaft. 

Two Gliders 

Second two aircraft in the program 
will be gliders which, except for their 
airfoil section, will be the same as the 
final aircraft minus its engine. Thcv 
will be built under a subcontract which 
is now being negotiated. This contract 
calls for the gliders to be finished one 
year from the day the contract is signed 
so that delivery should be before Jan. 1, 
1961. Ballast will be used to simulate 
the engine in these aircraft and small 
power units will be carried to operate 
the boundary layer control system. 

First flight of the program’s final 
aircraft, now known as the Marvel, ap- 
pears to depend upon the delivery date 
of the engine. This airframe also will 
be subcontracted and probably will be 
ready with the two gliders. If the engine 
is available it should be ready to fly be- 
fore the middle of 1961. 

Army hopes that two main benefits 
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BOUNDARY LAYER CONTROL on Marvel is designed to prevent turbulent trailing edge 
separation (above). This system finally causes a wing to stall abmptly due to leading edge 
separation at high angles of attack. Curve (above left) shows the skin friction coefficients 
for a number of aircraft. Karman turbulent line holds for aircraft with turbulent flow 

Blasius laminar line applies to aircraft with laminar flow over' entire' surface. This has 
been achieved at Mississippi State with a low drag boundary layer control system differing 
from Marvel's high lift arrangement. Transition point on airfoil is at right. 



will accrue from this low cost pro- 
gram. First, that the Marvel in its 
presently-planned form will pass its 
flight tests so well that it can be turned 
over to a manufacturer for early pro- 
duction. Second, that the two gliders 
designed to provide accurate flight test 
data prior to the first flight of the 
powered version of the Marvel will also 
prove valuable in basic studies of im- 
proved boundary layer control arrangc- 

It now appears possible that top 
speeds of over 300 mph. might be 
realized with the Marvel airframe and 
engine if the distribution of the mil- 
lion or so holes in the wing is changed. 
Its speed range would then be around 

Arrangement of the holes for this 
new top speed is still a research prob- 
lem under study at Mississippi State 
as a continuation of the boundary 
layer studies that already have covered 
more than 10 years. The two gliders 
will aid in the fulfillment of basic re- 
search contracts for the Army and 
Navy which total S180.000 for the 

While the Marvel aircraft would ap- 
pear to be a pure research aircraft to 
most observers, its designers regard it 
as a combination of a number of largely 
proven concepts for the first time. 
They believe that the background of 
experience available on each feature of 


the Marvel design is large enough to 
ensure the success of the aircraft. 

Prior experience with the five major 
innovations on the Marvel includes: 

• Boundary laver control. Work in this 
field was begun in 1904 by Ludwig 
Prandtl, and it has been under almost 
constant study in many nations since 
that time. Although knowledge of the 
boundary layer is still far from com- 


plete, much progress has been made 
in its control. System to be used on 
the Mars el was pioneered at Mississippi 
State and has been proven on three 
flight test aircraft since 1952. 

• Glass fiber construction. Consider- 
able experience with this material in 
aircraft use has been gained in Hie 
U, S. and Europe since World War II. 
Basis for the Marvel's structural design 
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UNIVERSITY information was used by Steve Whitman, former racing pilot, to design the 
niph. on the expenditure of only 40 hp. Static thrust of the Anderson Greenwood pusher 


primarily stents from U.S. work with 
helicopter blades, recent German sail- 
planes of this construction and expe- 
rimental AT-6 glass fiber wing built 
for USAF by Eastern Aircraft Co. This 
AT-6 wing had less drag, was lighter 
and stronger than the original wing. 

• Camber-changing wing. This wing, 
which eliminates the abrupt break in 
wing contour caused by trailing edge 
flaps, has been flown on sailplanes in 
Germany for the past few years. The 
sailplane HKS-3, which won the world 
competition in 1958, is fitted with this 
type wing. The camber-changing mech- 
anism is operated a number of times 
during each flight with one airfoil shape 
used for high lift during tight climbing 
in thermals and the other for minimum 
sink speeds during high-speed glides. 

• Ducted propeller. Experimental work 
at Mississippi State has shown that it 
is possible to increase the thrust of a 
pusher propeller on the back of a 
fuselage by about 60%. In the case of 
the Marvel, this means it will have a 
thrust-to-weight ratio of 0.8. This was 
achieved by an unevenly twisted pro- 
peller which matched the uneven in- 
flow velocity through the shroud. Ob- 
jections to carrying the shroud were 
also offset by using it as a stabilizing 
and control surface. 

• Control system. This is the only por- 
tion of the design that has not had 
flight tests to date. The aircraft sched- 
uled to fly on July will extensively test 
the effectiveness of the flaps in the pro- 
peller shroud as control devices. 

High Lift Boundary Layer 

There have been two primarv objec- 
tives to all boundary layer control work 
with aircraft. The first is to reduce 
drag and increase cruise speed or range 
by building a wing that would have un- 
separated laminar flow over its entire 
area at high speeds. The second is to 
increase lift and lower landing speed 
by delaying the turbulent separation 
which occurs at the trailing edge of a 
wing at high angles of attack. 


Both of these objectives have been 
realized in actual flight with varving 
degrees of success by a number of ex- 
perimenters in the U. S. and abroad. 
Probably the best tangible proof of the 
substantial progress that has been made 
with boundary layer control can be ob- 
tained at Starkville. Miss. There, scores 
of military officers, industry engineers 
and visiting scientists have been treated 
to a demonstration ride in two powered 
aircraf t and one sailplane equipped with 
suction boundary layer control. Most 
convincing aspect of the demonstrations 
is that all takeoffs and landings are 
made across a paved runway rather than 

The Piper L-21 and Cessna L-19 
fitted with boundary layer control lease 
the ground before they cross the 1 50 ft. 
wide runway and climb out steadily at 
an angle of about 45 deg. They circle 
the field at around 35 mph. true air- 
speed, touch down on the side of the 
runway and come to a complete stop 
with room to spare before they have 
crossed it. 

Performance improvement on the 
L-21 gained through the area suction 
boundary layer control includes an in- 
crease in maximum lift coefficient at 
idle power from 2.16 to 3.98. Air 
horsepower required to get this new 
lift coefficient was only 2.08, which 
eliminates the argument that the power 
might be better utilized it it were ap- 
plied through the propeller rather than 
the boundary layer control system. 

The maximum idle power lift coeffi- 
cient for the L-19 was raised from 2.23 
to 4.60 at a cost of only 5.4 air 
horsepower. Lift coefficient on the 
Schwcizcr TG-3A sailplane used for 
the original studies of the system was 
increased from 1.38 to 2.28 using only 
0.8 hp. in its suction system. 

Physically, the suction boundary 
layer control systems on these aircraft 
consist of a million or so holes drilled 
in the upper wing surface with small 
pumps located in the wing roots or at- 
tached to the main powerplant. The 


•Tailwind” (left). Tins aircraft will fly 140 
(right) was increased 110% through the use 


entire inner volume of the wing is used 
as a plenum chamber in the pumping of 
the low energy boundary layer air 
through the holes. Internal structure 
of the wing does not cause total head 
losses except in the vicinity of the in- 
lets to the air pumps where flow veloc- 
ity becomes quite large. Careful inlet 
placement in relation to the local wing 
structure was found to keep losses 

During some tests, the wing was di- 
vided into two compartments, one on 
the forward portion of the chord and 
one on the aft. This allowed two dif- 
ferent pumping pressures to be used 
but did not change the general concept. 
Hole Diameters 

Hole diameters which have been 
tried range from 0.018 in. to 0.030 in. 
They arc placed close together in rows 
which run spanwise along the wing. 
Usually, there arc 20 holes per inch 
in each row in a fabric-covered wing 
and 10 per inch in a wood or metal 
skinned wing. Chordwise spacings of 
rows has varied from 0.1 in. to 2.0 in. 
This arrangement provides in effect 
many spanwise slots cut in the wing. 

Structural tests at Mississippi State 
have indicated that the strength of fab- 
ric, wood or metal covered wings has 
not been materially affected by anv of 
the hole configurations. The fatigue 
strength of wings modified in this man- 
ner is still open to question, although 
the flight test aircraft have been flying 
extensively for periods ranging up to six 

Problem of properly arranging and 
drilling the holes in a reasonable length 
of time also has been solved. Small au- 
tomatic drilling machines are in opera- 
tion which run along a narrow toothed 
rack. They can make 15 perforations 
per second in doped fabric, five to eight 
per second in wood and 0.030 in alumi- 
num sheet. Most drilling is done by se- 
curing the rack to a wing that already 
has been covered. It has been found 
at Mississippi State that about 80 man 
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MOTOROLA MILITARY CAPABILITIES REPORT: 
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“North American’s pre-award analysis and evaluation, before awarding the contract for 
the Mission and Traffic Control System of the B-70 Valkyrie to Motorola, was one of 
the most thorough and extensive ever made.”— North American Aviation, Inc. 


Record. 





Since before World War II, 
Motorola has demonstrated its 
exceptional ability in military 
electronics on assignments 
that include communications 
equipment . . . radar . . . missile 
guidance . . . data processing 
and display . . . antisubmarine 
warfare . . . demonstrating with 
each success the value of a 
technical task force that is... 



Seasoned in the service 



Few weapon systems now under development 
are expected to play as important a role in U.S. 
defense in the coming decade as the B-70 Val- 
kyrie. This fantastic new weapon will cruise at 
more than 2000 m.p.h. at altitudes over 70,000 
feet. 

Motorola’s long record of military electronic 
achievements led to its appointment as major 
systems manager to develop and build the B-70’s 
vital Mission and Traffic Control System. 

This major system encompasses the communi- 
cations, navigation, identification (IFF), and 
landing aids. It will keep B-70 crews in constant 
contact with each other and with U.S. head- 
quarters from anywhere on the globe. It will 
provide the Valkyrie with its capability to be 
electronically directed to a designated target 
anywhere in the world and be immediately re- 
called on command. 

High-level responsibilities such as this are 
not new to Motorola. It was in June of 1940 that 
the prototypes of the history-making Motorola 
walkie-talkie were delivered to the U.S. Army 
Signal Corps. During World War II, Motorola 
not only supplied vast quantities of equipment 
that kept advancing U.S. ground troops in con- 
stant communications, but was also chosen by 
the Signal Corps to direct and manage the sup- 
ply of the entire U.S. Army’s need for electronic 
crystals. These critical frequency-determining 


components were vital to radio communications. 

In the. late forties and early fifties it was 
weapon fuses, radar bombsights and tactical 
microwave communications. Today, in company- 
owned research and production centers across 
the country, thousands of Motorola engineers 
and scientists are at work on a broad range of 
military projects. Included are missile guidance, 
high-resolution radar, sonobuoys, the next 
generation of equipment for radio-telephone 
communications between ground troops, and 
advancement of the frontier of knowledge in 
solid-state electronics. 

Motorola's exclusive concentration in elec- 
tronics, its cost-conscious approach to produci- 
bility, and its preoccupation with reliability are 
evident in every military product from the small- 
est solid-state device to the most complex 
weapon systems. Small wonder that with the mili- 
tary, Motorola rates one of the highest confi- 
dence quotients among suppliers of electronics 
equipment. For in the development and produc- 
tion of military electronics, it has been proved 
time after time, there is no substitute for sea- 
soned experience. 

For a comprehensive brochure on Motorola's 
Military Electronics capabilities, write Techni- 
cal Data Service, Motorola, Inc., Military Elec- 
tronics Division, 8201 East McDowell Road, 
Scottsdale, Arizona. 




MOTOROLA 

Military Electronics Division /cme*oo . phocmx . mveinioe 


tr opportunities await engineers and physicists at Motorola. Address your inquiry to the area of your choice: 
8201 East McDowell Road, Scottsdale, Arizona • 1450 North Cicero Avenue, Chicago 51, Illinois 






In delicately-precise instrumentation, ports must react 
to relatively small rotive forces. Here . . . bearing 
torque is the highly critical factor. Separator selection, 
bearing finish and clinically clean assembly areas ore 
extremely important. 

It's here that New Departure is setting new industry 
standards! Special dies and in-process gauging of 
separators assure ball retention with improved torque 
and vibration characteristics. In addition, new N.D. 
honing processes and Talyrond gauging deliver uniform 
accuracy to millionths of an inch. Moreover, having 
originated the first bearing industry "white room”, 
followed by continuous experience. New Departure's 


present day, modern assembly areas approach 
fantastic levels of cleanliness. 

An everyday example of N.D.'s contribution to improved 
instrument sensitivity can be found in the Smithsonian 
Institution-selected Micro Clocks. These vitally important 
instruments are accurately tracking both U.S. and 
foreign satellite movements in time determinations of 
1 milli-second . . . and better! 

For new performance and reliability in your precision 
instruments, ask your N.D. Miniature/Instrument Bearing 
Specialist to sit in on early design level discussions. For 
further information call or write Department L.S., New 
Departure Division, General Motors Corp., Bristol, Conn. 



hours of semi-skilled labor is needed to 
perforate the wing. 

Effectiveness of this system in in- 
creasing lift depends largely upon the 
percentage of the chord to which the 
suction is applied. Tests hare shown 
that the lift at a given angle of attack 
and the maximum useful angle of 
attack are increased as the rows of holes 
are extended forward from the trail- 
ing edge. On the most efficient wing 
configurations, all but the forward 3% 
of the chord is covered. Turbulent 
separation at the trailing edge never 
occurs on these wings, and the stall 
is caused by the laminar flow separat- 
ing around the leading edge. Preven- 
tion of this type of stall by use of suc- 
tion and rounding the leading edge 
is being studied to improve maximum 
lift coefficient even further. 
Experimental Proof 

Experimental proof that distributed 
suction could be used to prevent the 
separation of the turbulent boundary 
layer was first shown at Mississippi 
State in 1952. This had been accom- 
plished on several occasions by other 
types of boundary layer control sys- 
tems during the 1930s and 194()s. 
Most of the systems used single suc- 
tion slots located ahead of the turbu- 
lent separation point on the trailing 
edge of the wing. Two aircraft using 
this system were constructed at Got- 
tingen under the direction of Stuper 
during the 1930s. They had outstand- 
ing performance for their day, but the 
power needed by this system was much 
greater than that required by the dis- 
tributed suction method. 

Later at Arado, in German}', a com- 
bination suction blowing system was 
developed using a single slot located 
at the flap hinge. Air was sucked in 
over the inboard flap and blown 
through a nozzle into the boundary 
layer on the outboard flap. A turbo- 
pump located in the wing at the junc- 
ture of the two flaps operated the in- 
board flap system with its low pressure 
side and fed the outboard nozzles with 
its high pressure side. 

Flight tests and theoretical studies 
in the U.S. after World War II 
showed that this system could improve 
the takeoff performance of a number 
of aircraft, but that in some situations 
it would be more advantageous to put 
the power required to run the svstem 
into the main engines for improved 
thrust. 

The National Advisory Committee 
for Aeronautics and the Navy Bureau 
of Aeronautics were active for several 
years after World War II in the de- 
velopment of boundary layer control 
systems for lift improvement. Much 
of this work could be described as 
completely successful. Some NACA 


flight test results with an F-86 modi- 
fied with both suction and blowing 
boundary layer control systems in- 
cludes the following improvements: 

• Leading edge suction on an F-86 in- 
creased the angle for stall by 10 deg. 
and eliminated unpleasant stall charac- 
teristics which included wide yawing 
motions. Life coefficient was increased 
from 1.1 to l.S with reductions in stall- 
ing speed up to 23%. The addition of 
leading edge slats improved stalling 
speed by only 15%. 

• Area suction flaps on this aircraft de- 
creased stalling speed about 7%, while 
the blowing flap improved it around 
10%. 

General consensus among NACA 
and Air Force engineers familar with 
the demonstrated capacity of boundary 
layer control systems, both of the high 
lift type and the low drag variety to be 
discussed later, is that they have been 
reduced to engineering problems and 
could be applied with advantage to a 
number of types of aircraft. Ap- 
parently. lack of funds is the primary 
reason why the system has not been 
integrated into a design in the past 
the way that it is now being done on 
the Marvel. 

Supersonic aircraft came along about 
the time boundary layer control first 
showed substantial promise. Shortly 
afterward, large ballistic missiles be- 
gan to receive attention from the gov- 
ernment. These vehicles and the urgent 
problems of high speed flight absorbed 
practically all available funds. Boun- 
dary' layer control and other promis- 
ing developments attacking the classi- 
cal problems of subsonic flight were 
swept into a backwater and out of the 
main stream of aeronautical develop- 
ment. Army is now apparently deter- 
mined to use this bypassed subsonic 
work to trv to effect a large increase 
in the speed, utility and economy of its 
aircraft. 

Some Oppose Plan 

As would be expected, there are qual- 
ified people who disagree about the 
benefits of boundary layer control. 
Some manufacturers of large jet trans- 

[ >orts doubt the effectiveness of high 
ift boundary' layer control systems for 
these aircraft, contending that it does 
not improve performance to a degree 
that would warrant the cost and the 
additional complexity. Some fighter 
plane manufacturers have reached the 
same conclusion after their studies of 
such systems. 

Although the flight test aircraft at 
Mississippi State appear to provide a 
strong argument in favor of area suction 
boundary layer control for liaison air- 
craft, a number of doubts have been 
raised regarding its operational useful- 
ness, including the possibility of the 



Simplified built-in pump 
elements save space, weight, cost. 
It’s no longer necessary to buy com 
plete pumps for handling fluids a 
pressures up to 1,000 psi. Now . . 
for a fraction of the cost . . . you cai 
design three simple components in 
tegrally into your mechanisms and ge 
equal or better performance. 
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clogging of its million or so wing holes. 
Experience at Mississippi State shows 
that flights in heavy rains do not have 
any effect on the effectiveness of the 
system. No flights have been made in 
freezing rain but this is felt to be 
marginal for an aircraft such as the L-19 
even without perforations. If heavy 
dust is allowed to accumulate on the 
wings and is rained upon before it is 
wiped-off, a mud is formed that clogs 
the holes. A vacuum cleaner and a 
brush can remove the mud and clear 
the holes with little effort. Metal wings 
have shown less tendency to clog with 
such mud than fabric wings. 

Another major doubt expressed is 


that the Mississippi State aircraft re- 
quire a much smoother leading edge 
and upper wing surface than present 
commercial construction permits with- 
out highly elevated costs. The proper 
smoothness has been achieved on the 
recent experimental aircraft by covering 
the leading edges with glass fiber. Tire 
skin of the Marvel is expected to re- 
main smooth in almost all flight condi- 
tions. This wrinkle-free characteristic 
of complete glass fiber construction has 
been demonstrated in flight in the U.S. 
and Europe. 

Concern has been raised for the 
safety of a boundary layer control air- 
craft during certain portions of a maxi- 


mum performance landing if a sudden 
loss of lift occurred due to failure of the 
boundary layer control system. The 
Mars el design probably will include gas 
generators as an auxiliary power source 
to run the pumps for several minutes in 
an emergency. Normally, the pumps 
would be powered by the main engine. 
If the main powcrplant fails during criti- 
cal portions of a high performance take- 
off, it would be disastrous to any type 
STOL aircraft. 

High lift boundary layer control sys- 
tems using suction nave two main ad- 
vantages over the blowing type which 
make them more attractive for use on 
an aircraft such as the Marvel. First, 
suction tends to stabilize the bound- 
ary layer and keep it laminar while 
blowing does not. For this reason, suc- 
tion has been used to reduce skin fric- 
tion drag, while blowing has not been 
successful in this area. Second, suction 
systems require much less power than 
blowing systems, and it is possible to 
consider using them during cruise. 

Normally, there is a transition from 
laminar to turbulent flow on the top 
of the wing somewhere near the point 
of maximum thickness. The transition 
is caused by the boundary layer thick- 
ening as the flow expands on the 
rear of the wing. Tire high positive 
pressure build up during this expan- 
sion finally causes reverse flow along 
the surface, and the boundary layer 
separates from the wing. 

The high lift system on the Marvel 
will, with the expenditure of less than 
10 lip., keep the turbulent boundary 
layer completely attached to the wing at 
all speeds. This will eliminate the wing 
pressure drag. Suction also will be ap- 
plied around junctures and other areas 
of adverse pressure gradients so that 
there will be little turbulent separation 
on the fuselage, landing gear and tail 
areas. Once the pressure drag has been 
virtually eliminated in this manner, fur- 
ther drag reduction can only come 
through Towering the skin friction by 
keeping the laminar boundary layer 
from becoming turbulent over the after 
portion of the aircraft. 

Complete laminar flow over a wing 
was achieved at Mississippi State in 
1952. Total drag of this glider wing 
was reduced to 50% of its normal value 
through the use of area suction. 

The boundary layer control system 
required for low drag has important 
differences from the high lift system 
however. Many complex compartments 
must be used inside the wing to obtain 
the right suction pressure on each row 
of slots or the hole distribution must 
be changed to achieve a laminar bound- 
ary layer on the complete wing. Suction 
must also be applied to lower surface. 

The low drag system is much more 
sensitive to surface imperfections, vi- 



Meeting the most critical specifications of the military and of industry, Stillman 
O-Rings, Seals and Gaskets are fast becoming the standards of sealing for 
specialized requirements. Stillman laboratories are developing new compounds 
and new production techniques which furnish the customer with vital sealing 
so necessary in our present stepped-up programs for space exploration and missile 
development. Stillman O-Rings and seals are being specified 
for sealing applications which a few years ago would have 
been impossible to satisfy. Stillman continues to meet the 
demands for tomorrow's sealing concepts. 

STILLMAN RUBBER COMPANY 
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brations, skin wrinkling and other flight 
disturbances than the high lift system. 
One small insect attached to the wing 
will trip the boundary' layer and create 
a turbulent zone behind it that covers a 
significant percentage of the chord. 
Glass fiber construction is expected to 
help this situation, but cleanliness of 
the aircraft will be a must if laminar 
flow and very low drag is to be achieved. 

Generally' the high lift arrangement 
uses larger, widely spaced holes, while 
the low drag system requires small holes 
fitted close together. These hole pat- 
terns apply if the entire wing is used 
as a plenum chamber for the pumps, 
providing only one suction pressure. 

Internal conipartmentation to pro- 
vide different suction pressures has been 
ruled out as a means of combining the 
high lift and low drag systems to give 
Marvel a speed range of 14. The ap- 
proach being taken is to develop a wing 
perforation pattern that will combine 
the best qualities of both systems. Con- 
siderable progress already has been made. 

Problem is to reduce the boundary 
layer thickness around the leading edge 
at high angles of attack so that when 
the flow reaches the aft portions of the 
wing, the high porosity of the high 
lift system will not be required to keep 
the laminar boundary layer attached. 

Centrifugal forces tend to become 
high around the leading edge, and 
boundary' layer thickens much more 
than it would traveling over a flat plate 
of the same surface area. A number 
of suction arrangements are being tried 
on the leading edge so that the bound- 
ary layer can be kept very thin back 
to the 50 or 40% chord at high angles 
of attack. When this is accomplished, 
the two systems can be married. 

Experience with the low drag bound- 
ary layer control is probably more ex- 
tensive than that with the high lift 
type. Three schemes have been used 
successfully to apply suction and achieve 
complete laminar flow over a wing 
chord— a porous skin material in Eng- 
land and at the NACA; slots in Zurich, 
and at Northrop and a perforated skin 
at Mississippi State and in England. 

The first experimental work with suc- 
tion was performed at Ackcret’s Insti- 
tute in Zurich in the 1920s. Dr. Pfen- 
niger, who played a prominent part in 
this work, has been at Northrop for a 
number of years. His work there has 
included the direction of flight tests 
of an F-94 fitted with a boundary-layer- 
controlled glove over a section of’ its 
wing. Complete laminar flow over chord 
of the glove was maintained during all 
of these flights. On the basis of this 
work, the Air Force planned over three 
years ago to modify a B-57 so that its 
entire wing would have the Northrop 
boundary layer control system using 
slots. The project was canceled after 
sufficient funds were not made avail- 
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able. The large drag reductions that ap- 
peared possible on the basis of the 
flight test results prompted Air Force 
Lt. Gen. Donald Putt, former Air Force 
deputy chief of staff for development, to 
tell Congress in 1956 that successful 
application of boundary' layer control 
could reduce the weight of the Boeing 
B-52 from 400,000 to 225,000 lb. 

Dr. Lachmann, at Handley Page in 
England, also achieved complete lam- 
inar flow over a wing chord in flight, us- 
ing a Vampire fitted with a glove in 
much the same manner as Pfenniger’s 
system. 

Lachmann has not been successful in 
selling his achievements. 


British Army Loses 
Bid for Ail- Force 

London— British army’s campaign to 
operate its own air force ended last week 
when the Air Ministry announced for- 
mation of a new group to control all 
tactical transport operations including 
army support. 

The new specialist transport group 
headed by an air vice marshal will form 
part of tbe Royal Air Force Transport 
Command and assumes the title of the 
famous No. 58 group which was respons- 
ible for airborne operations during 
World War II. 



first solid state 
engineering computer 

in the low-price field 



Here is a new and powerful stored program, desk-size com- 
puter designed to bring more computing ability to engineering 
problems at low cost. 

Transistorized throughout, the IBM 1620 is the only solid 
state, core-storage computer in its price class. 

Easy to learn— easy to operate— easy to communicate with 
—this powerful computer relieves engineers from routine 
calculations— frees them for creative tasks. 

Data is fed into the 20,000-digit magnetic core memory of 
the 1620 via punched paper tape. Alpha-numeric output is 
printed at the console typewriter in desired format, under 
stored program control. 

This new computer with its two-address instruction format 
and variable field length, gives you up to 50% more storage 
capacity than a fixed word-length system. 

All notations of input and output are in the decimal system. 
An unlimited decimal field and internal self-checking assure 
accuracy. A powerful two-address instruction format adds to 
the 1620’s timesaving capabilities. 

Programming is simplified through the use of IBM Fortran 
—a mathematical programming system which compiles ma- 
chine instructions from algebraic and English language nota- 
tion. A library of programs for standard engineering compu- 
tations will also be part of the 1620 package. 

Call your IBM representative— ask him to show you all the 
unique features of the IBM 1620. Like all IBM data pro- 
cessing equipment, this system may be purchased or leased. 



BALANCED DATA PROCESSING 



Balanced Data Processing Combines systems and services insepa- 
rably to produce performance in the best tradition of more than 
45 years of IBM experience. It means more production per data 
processing dollar for you. 
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Automation Cuts Zeus Transistor Cost 



MESA TRANSISTOR, Type 2N559, with switching speed of less than 20 milli-inicroseconds, 
will be used by the millions in Nike Zeus anti-ICBM missile system. To reduce cost, 
improve reliability and provide quantities needed, Western Electric is developing mcchan- 


By Philip J. Klass 

Laureldale, Pa.— Important behind- 
the-scenes effort for the Nike Zeus 
program is under way at Western Elec- 
tric to develop techniques and facilities 
for fully automated or semiautomatic 
production of the tens of millions of 
ultra-reliable transistors, resistors and 
capacitors which will be needed if the 
anti-ICBM missile goes into production 
(AW Nov. 2, p. 30). 

One objective of the mechanization 
program is to slash the cost of manu- 
facturing components by as much as 
70%. Components represent more 
than half the cost of the Zeus system. 

Even more important, however, the 
program is intended to produce com- 
ponents with vastly improved reliability, 
an imperative requirement for a system 
which may use nearly 10 million com- 
ponents in a single installation. 

One of the most difficult mechaniza- 
tion tasks is under way here at the 
semiconductor manufacturing facility 
operated for the Army by Western 
Electric-prime contractor for the Zeus. 

Some concept of the difficulty of the 
task can be gained from the fact that 
the ultra-high-speed Type 2N559 dif- 
fused base mesa transistor, which will 
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make up 90% of the switching transis- 
tors used in the Zeus system, must be 
fabricated on a tiny germanium crystal 
whose working area is the size of the 

of the base and emitter elements de- 
posited on the crystal must be con- 
trolled to within a few millionths of an 
inch. The Type 2N559 has a switching 
time of less than 20 milli-microseconds 
(20-billionths of a second). Such speed 
is needed to provide the fast computa- 
tional speeds required of the ground- 
based digital computers for tracking, 
target discrimination and guidance. An 
appreciation of how fast this 2N559 
switching time is can be gained from 
the fact that light, traveling at a speed 
of 186,000 mi. per second, would cover 
a distance of only 20 ft. in the time it 
takes this transistor to switch. 
Development Costs 
Approximately S-4i million of Army 
funds have been spent or appropriated 
to date to cover the development of 
mechanized transistor production facili- 
ties and the cost of fabricating one of 
each type of machine required. To build 
sufficient number of machines to sup- 
ply millions of transistors required for 
Zeus production is estimated to cost 
another S10i million, (lire $137 mil- 
lion in supplemental funds requested 
by the Defense Department for Zeus 
preproduction effort, and authorized 
by Congress, includes monies for con- 
struction of several mechanized transis- 
tor production facilities.) 



Western Electric does not propose to 
operate all 2N559 transistor manufac- 
turing facilities. Rather, it is planned 
to set up identical facilities at several 
other semiconductor manufacturers’ 
plants. Western Electric officials and 
engineers recently completed a survey 
of all major transistor manufacturers 
to evaluate their technical competence 
and facilities in order to recommend the 
best alternate source producers for the 
2N559. 

There has been some industry criti- 
cism of the Army’s decision to give the 
mechanization task to Western Elec- 
tric, rather than throw it open to other 
transistor manufacturers. While it is 
true that several other companies are 
making mesa transistors, and a number 
of companies have mechanized produc- 
tion of more conventional transistors. 


the mesa transistor was developed by 
Bell Telephone Laboratories and West- 
ern Electric was the first to produce it 
in quantity. 

Some industry sources have ques- 
tioned whether other non-mesa type 
transistors with fast switching times, 
already in production, couldn’t be used. 
Dr. J. A. Morton, BTL vice president, 
replies to this by pointing out that the 
mesa transistor can operate with lower 
junction temperatures than its com- 
petitors, and extensive tests have shown 
that transistor failure rate goes down 
directly with lower junction tempera- 
tures. In addition, Morton believes 
that the mesa transistor has far more 
growth potential than its more conven- 
tional competitors. 

Another advantage of the 2N559, 
according to Morton, is the fact that it 



MECHANIZATION is planned for operation which bonds 0.0005 in. diameter gold wire to tiny emitter and base electrodes. At present 
this operation requires a highly skilled operator using a microscope and several micrometer controls as shown at left. Mechanization is 
not planned for operation at right which vacuum-deposits tiny metallic stripes onto germanium crystal. Reason is that batch-process tech- 
nique can be used to produce 2,100 transistor wafer depositions in a single operation. 
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can be used in a greater variety of cir- 
cuit applications. This permits tlie 
2N559 to be used for 90% of the 
switching transistors and permits the 
reliability effort to be concentrated on 
fewer types of devices. 

Present reliability objective for the 
2N559 is a failure rate of no more than 
0.01% per thousand hours. Morton is 
confident this figure can be achieved, 
perhaps even bettered. 

Western Electric believes that all 
producers of 2N559 transistors must 
employ identical techniques and facili- 
ties to assure product uniformity and 
interchangeability. 

The heart of a mesa transistor is a 


germanium crystal, measuring 0.020 
in. square and approximately 0.00035 
in. thick. This is only slightly larger 
than the period at the end of this sen- 

The mesa, or active working portion, 
occupies only about 4% of the crystal 
area, measuring approximately 0.004 
in. square. The mesa rises about 
0.0007 in. above the P-tvpe germa- 
nium region and consists largely of an 
antimony doped N-type region about 
45 millionths of an inch deep. 

Deposited atop the mesa are two tiny 
metal stripes, one gold, the other alu- 
minum. which each measure about 
0.001 in. wide by 0.006 in. long. The 



Taking The Stress Out Of A Master Rod 


A properly fitted link pin sets up 
enough internal stress in the 
master rod bores to bulge the 
crank shaft bearing area very 
slightly. These bulges are so 
small they are almost impossible 
to detect. But they sometimes 
set up enough stress to crack the 
master rod bore during the en- 
gine’s operating cycle. Master 
rods are expensive to replace. 

This simple Airwork “extra” 
sharply reduces the danger of 
bore cracking. After the link 
pins are in place, Airwork uses 
an electric hone to eliminate the 
tiny internal bulges created by 


pin pressure. Then we make sure 
the bearing area is perfectly 
circular after the pins are in place. 

It takes only a few extra 
minutes to hone a pre-assembled 
master rod to perfect roundness 
. . . but it adds a lot to the satis- 
faction you get from a smooth 
running, long lived Airwork over- 
hauled engine. Airwork saves you 
time and trouble by doing more 
work at overhaul, when it can be 
done at low cost and no incon- 
venience to you. Give your engine 
an Airwork overhaul — and be 
sure of maximum operating satis- 
faction. 



BRANCHES IN: 
WASHINGTON 

NEWARK • MIAMI • ATLANTA 
CLEVELAND • NEW YORK 



gold stripe, which functions as the 
transistor's base electrode, is diffused 
into the N-type mesa to a depth of 
about three-millionths of an inch. 
The aluminum stripe, which serves as 
the emitter, is diffused into the mesa 
for a depth of about 10-millionths of 

The most critical dimension, which 
largely determines the transistor switch- 
ing speed, is the separation between 
the underside of the aluminum (emit- 
ter) stripe and the N-P junction. This 
distance, nominally about 25 millionths 
of an inch, must be established by pre- 
cise control of the diffusion process. 
Other critical dimensions include the 
width of the two metallic stripes and 
the spacing between them. 

Fine gold wire, measuring 0.0005 
in. in diameter (Ath the diameter of 
a human hair), is used to make connec- 
tions between the two metallic stripes 
and the transistor "header” upon which 
the crystal is mounted. Bell Labora- 
tories has developed a thermal com- 

E ression technique for bonding the 
ne wires to the stripes without dam- 
aging them. A small heated wedge- 
shaped tool presses one end of the gold 
wire against the stripe, causing a cold 
flow of metal which bonds the wire to 
the stripe. 

The bond can withstand 20,000g, 
Western Electric says. 

Mechanized Fabrication 
After early studies of the problems 
involved in mechanized fabrication. 
Western Electric decided to mechanize 
individual or small groups of operations 
on a piecemeal basis rather than at- 
tempt a single continuous in-line auto- 
matic assembly line. 

In this way it could first concentrate 
on those operations where transistor 
quality is extremely dependent upon 
the skill of individual operators and 

It ' IS II II 
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MICROSCOPIC closeup of pairs of metallic 
stripes which will become transistor base 
and emitter electrodes. Stripes are produced 

deposition on thin slice of doped ger- 
manium crystal. Arrow shows faulty pair. 
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In systems development there is no substitute for 
experience in component and subsystem design. 
For more than five years, Daystrom Pacific has 
been providing gyroscopes, transducers and other 
basic building blocks for major airborne and 
missile systems. The development of equally 
reliable airborne instrument systems has further 
enhanced Daystrom Pacific’s over-all capability. 
Backed by its parent organization, Daystrom, 
Inc., the company has expanded its airborne 
instrument and subsystem work to include sys- 
tems development programs that require the 
competency of an outstanding technical team... 
the thinking and abilities of an advanced 
planning group. 



If you are responsible for the development of 
a major systems program, you will be interested 
in Daystrom Pacific's experience and systems 
capability. Write for our new engineering 
brochure — File No. AW-87G-1. 

Openings exist for qualified engineers. 


STROM PACIFIC 

a division of DAYSTROM, INC. 


9320 LINCOLN BLVD.. LOS ANGELES 45. CALIP. 






Cold-Finishing of Alloy Steels: 
The Cold- Drawing of Bars 


Cold-finishing of alloy bars may be 
divided into two general categories: 
(1) cold-drawing, where the bars 
are pulled through a die with no 
surface removal; and (2) turning 
and grinding, which removes the 
surface. We shall consider the cold- 
drawing procedure in this discussion. 

Cold-drawing is the process of 
pulling a pickled and limed bar 
through a die, which results in a 
bright, smooth finish of the section, 
combined with close tolerances. The 
alloy bars are prepared for cold- 
drawing by pickling in a hot solu- 
tion of dilute sulphuric acid for re- 
moval of scale. This is followed by 
a water rinse, and immersion in a 
hot lime-water bath to neutralize 
the effects of the acid, and to aid 
in carrying special liquid lubricants 
into the die. 

Alloy bars may be cold-drawn 
under four conditions: as-rolled, nor- 
malized (low-carbon grades only), 
annealed (lamellar or spheroidized), 
or quenched and tempered. These con- 
ditions are determined by the grade 
of alloy steel, the resultant hard- 
ness, and the mechanical properties 
desired for a given end use. 

In cold-drawing, the alloy bar is 
machine-pointed, to reduce the size 
at one end so it will pass easily into 
the die opening. Otherwise, the bar 
is pushed or extruded into the die 
by an auxiliary device. A die-holder, 
which can be made to contain from 
one to four dies, is mounted in an 
appropriate head assembled across 
a “draw bench,” so that from one 
to four bars can be drawn at the 
same time. The draw bench has a 


bed which accommodates a 4-wheel 
buggy with jaws that grip the 
pointed ends of the bars as they 
emerge from the dies. The buggy 
has a hook on one end which en- 
gages an endless chain, thus pulling 
the bars through the dies for their 
entire length. 

After cold-drawing, each bar feeds 
automatically into a straightening 
machine, and is sheared or “cracker- 
cut” to length on appropriate ma- 
chines. Saws are used when the 
cross-sections of the bars are too 
large to be cracked or sheared, or 
when clean square ends are required. 

Smaller sizes in the form of coils 
are drawn on “bull-blocks,” or “wire- 
blocks,” depending on sizes, followed 
by straightening and cutting on spe- 
cial machines. 

Specifications with respect to 
chemical composition, grain size, 
hardenability, and the like, of cold- 
drawn alloy steels have been given 
long study by Bethlehem metallur- 
gists. If you would like suggestions 
on cold-drawn products, or any 
other problem concerning alloy 
steels, our metallurgists will be 
glad to give you all possible help, 
without cost or obligation on your 
part. 

In addition to manufacturing the 
entire range of AISI alloy steels, 
Bethlehem produces special analysis 
steels and the full range of carbon 
grades. 

BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


BETHLEHEM STEEL I 
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where there is a high labor content. 
This approach was more flexible, per- 
mitting individual machines to be in- 
troduced as soon as they were devel- 
oped without waiting for completion 
of a fully automatic line, according to 
W. D. Boynton, assistant superintend- 
ent of engineering here at Laurcldale. 

A study of the 400 different opera- 
tions that go into the manufacture of 
a mesa transistor showed, for example, 
that there were several operations which 
were already being performed on a 
large-batch basis where mechanization 
was difficult to justify. For example. 700 
pairs of gold and aluminum stripes 
can be deposited on a single slice of 
doped germanium crystal, measuring 
about i in. in diameter, in a single 
operation. 

(A nickel mask with tinv slots is used 
to produce stripes with required dimen- 
sions in much the same way as a stencil 
is used in painting.) 

Three crvstals alrcadv were being 
deposited in one vacuum chamber in 
a single operation providing 2.100 
potential mesa crvstals. Tims a hand- 
ful of operators and vacuum cham- 
bers could easily meet large-scale pro- 
duction needs without mechanization. 
Furthermore, the yield is relatively in- 
dependent of operator skill. After the 
stripes arc deposited, the large crystal 
is cut into 700 0.020 x 0.020 in. 
squares. 

Western Electric found that mech- 
anization could pay off for most of the 
operations. For example, the bonding 
of gold wires to metallic stripes pres- 
ently is performed by a highly skilled 
operator, viewing the work through a 
microscope, and using a number of 
micrometer controls to position the 
work and the tool. An experienced 
operator can turn out about 35 to 40 
units per hour. 

With a new mechanized wire bond- 
ing machine under development, the 
production rate should be increased by 
a factor of 10-1. to over 300 per hour. 
Equally important, the number of re- 
jects should be reduced and the yield 
will be less dependent upon individual 
operator skill. 

A new fully automatic machine will 
evacuate, bake, back-fill the transistor 
case with inert gas and then seal it off 
with a cold-weld pinch operation at a 
rate of S00 to 1,500 per hour, com- 
pared with a manually controlled ma- 
chine which now turns out onlv 50 
units per hour. 

By m id-1 96 1, when Laurcldale ex- 
pects to have one of each type of ma- 
chine in operation, approximated 95 % 
of the manufacturing operations in- 
volved in producing 2N559 transistors 
will be mechanized. 'Hi is will include 
automatic testing equipment, both at 
intermediate stages of fabrication and 


for final 100% inspection. Each tran- 
sistor will be tested for 12 key parain- 

Accclerated life tests will be con- 
ducted on 1.065 units out of every 
batch of 10,000 transistors. Units will 
be operated at higher powers and ele- 
vated temperatures to step up the fail- 
ure rate. If the sample fails to meet 
accelerated life tests standards, the en- 
tire batch will be rejected. 

Dr. Morton says that for the first 
time, sufficient test data is available to 
make it possible to establish a direct 
correlation between transistor life and 
junction temperature, making it pos- 


sible to accurately extrapolate from 
accelerated life test data to predict reli- 
ability under normal operating condi- 

With a mechanized manufacturing 
facility. Western Electric expects that 
it will be able to double its present yield 
of good transistors. (Yield is measured 
from the time a large slice of germa- 
nium crystal with deposited stripes is 
cut into tiny wafers until the finished 
unit emerges from final test.) Company 
also believes that mechanization will 
drop the cost of 2N559 mesa transistors 
from approximately SI 3 each to S3 per 



AND BOTH MILLERS 


BIG TWIN combination ac-dc welders work 
from single phase service — deliver new 
convenience and economy. Two a-c amper- 
age ranges of 20-125 and 60-290 plus two 
d-c ranges of 18-100 and 65-290 amps master 
nearly every welding requirement from light 
gauge metal to structural pieces. Movable 
shunt type transformer affords infinite cur- 
rent adjustments. Other features include: 
Horizontal design for easy stacking; weather- 
resistant construction and Class B insula- 
tion; Miller-built semi-metallic rectifier for 
best d-c welding; high open circuit voltages 
and new weld stabilizer. This is THE all- 
time, all-around welder! 


? ELECTRIC MANUFACTURING 






PRODUCTION BRIEFING 


How, today, 
does a man 
advance 
most rapidly? 


Your present ability and potential in a 
space-age specialty are important to Chance 
Vought. And you know from experience 
that advancement comes quickest when 
ability can be used immediately, demon- 
strated to the fullest. 

Five divisions at Chance Vought now 
make it easier for the professional man to 
pinpoint the area that will make the 
fullest demands on his talents . . . and that 
will advance him accordingly. Vought's 
five divisions also provide a balanced 
backlog that means diversification, plus 
the fresh challenge of working with new 
knowledge. 

Aeronautics Division. Developing new 
generations of manned aircraft, atmospheric 
missiles, antisubmarine apparatus. Current 
work includes Navy-sponsored studies in 
submarine detection and classification; 
production of three versions of F8U 
Crusader aircraft. 

Astronautics Division. Concentrating on 
advanced vehicles for space exploration and 
on ballistic and anti-ballistic missile 
systems. Supplying four-stage Scout 
research rockets and launchers to NASA. 

development of the Dyna-Soar boost-glide 
vehicle. 

Electronics Division. Developing, manu- 
facturing, marketing military systems in- 
cluding antennas and related electronics, 
ground support electronics, and antisub- 

Range Systems Division. Establishing and 
operating test ranges and test equipment 
for missiles and space vehicles. Twelve 
years’ experience in remote base operation. 
Research Division. Looking forward to a 
new Research Center. Basic research into 
astronautics, undersea warfare, the life 
sciences (relating to the human factors of 
flight), electrogravities and other areas. 
One Vought division may well stand out 
today as a place for your most rapid 
advancement. Why not write for further 
information? 


Professional Placement Office 
Dept.M-39 



Ryan Aeronautical Co. will produce 
additional Q-2C turbojet-powered mis- 
sile targets for USAF under a §10 
million follow-on contract. Order will 
carry production into mid-1961 . 

Linde Co., division of Union Carbide 
Corp., is producing liquid hydrogen in 
quantity at its Tonawanda, N. Y., plant. 
Unit can produce more than 25,000 
liters a month with less than two parts 
per million impurities. 

Standard Railway Equipment Manu- 
facturing Co.’s Special Products Divi- 
sion will install jet blast deflector 
fences for United Air Lines at all 
airports at which the airline now oper- 
ates jet transports, or will begin jet 
service by mid-1960. A 200-ft. section 
of 7-ft. fence is already installed at 
United’s passenger terminal at New 
York International Airport. 

International Telephone & Telegraph 
Corp.’s Federal Division will produce 
tests sets to check out Army’s Lacrosse 
missile guidance equipment under a 
S600.000 follow-on contract from Mar- 
tin Co., Lacrosse prime contractor. 
Division’s contracts for test equipment 
phase of Lacrosse total §1.5 million. 
Lacrosse guidance contracts held by 
Federal total §8.4 million. 

Hamilton Standard Division of 
United Aircraft Corp. will design and 
produce tire air conditioning system for 
the Northrop T-58 turbojet trainer. 
System will be an air cycle type designed 
to be used interchangeably in the 
Northrop N-l 56F fighter. 

Consolidated Electrodynamics Corp.’s 
Datalab Division will build magnetic 
tape recorder-reproducers for use in 
Anny-ARPA Project Courier under a 
§200,000 contract from Western Devel- 
opment Laboratories, Government and 
Industrial Division, Philco Corp. 

Westinghouse Electric Corp.’s J54- 
WE-48 turbojet has been approved for 
production by BuAcr and is scheduled 
to become operational in North Amer- 
ican T2J-1 trainer next month. Engine 
has undergone more than 1,500 hr. of 
test, including flight evaluation and 
150-hr. military qualification test. En- 
gine has single-stage turbine: earlier 
models had two-stage turbines. 

East and West Coast regional mar- 
keting offices are being established bv 
Chance Vought. Inc.. Dallas, Tex., to 
expand activities in areas of subcon- 
tracting. subsystems, components and 
special services for Aeronautics, Astro- 
nautics and Electronics divisions of the 



VOUGHT’S OPAL ADDS 
ACCURACY TO MOBILITY 


Even the most complex missile can be 
made to keep up with a mobile task 
force. In fact, portable plants producing 
liquid oxygen now travel with the big 
missiles they fuel. The problem is, mo- 
bility means more than this. 

Accuracy must be transportable, too. To 
the soldier on the launching team this 
means knowing his own location as well 
as the enemy’s. This requires a means 
for instant orientation in the field. e 
This soldier would appreciate OPAL, a 
35-pound electronic and optical package 
developed by Vought Electronics, a 
division of Chance Vought Aircraft,. 
Incorporated. OPAL (Optical Platform 
Alignment Linkage) uses high precision 
optics and a sensitive detector to align 
remote inertial navigation systems in 
azimuth or to align entire missile systems. 
OPAL is fast. It is precise to within sec- 
onds of arc accuracy. It is sufficiently, 
rugged to be air-dropped. 

OPAL is typical of a lengthening list of 
Vought Electronics products — products 
which have battlefield applications. The 
alignment device, for example, is one of 
many items of ground support equip- 
ment in which the Vought division is> 
qualified. Antennas and related elec- 
tronics form another broad area with 
Army applications, and automatic power 
controls — including hydraulic actuators 
— form a third. 

In addition to its development activities, 
Vought Electronics manufactures mili- 
tary systems and components. Other 
major interests are being advanced in the 
company’s Aeronautics, Astronautics, 
Range Systems and Research Divisions. 




"If we can move.. .we can whip ’em” 


Cavalryman Phil Sheridan kept his maps in a pocket of of maneuver. Today their influence on U. S. Army tactical 

his muddy coat. He read them like other men read their concepts is doubly significant. The Army’s perimeter 
mail. “If we can move . . . something like this,” he would has become global. Threats must be met at any point 
suggest, with his finger tracing a bold path, “I think we on the compass. Movement in the Sheridan spirit is the 
can whip ’em.’’ Sheridan, Lee, Stuart and the Civil War’s answer: units that can move 4,000 miles in a day, 
other masters of mobility gave the world some classics and weapons specifically designed to move with them. 

BBBEEH 
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Only the New 


r Cherrylock 


1 Aircraft Rivets 


Give you ALL 


J these advantages . . . 


*_ Positiv e Mechanically Locked Stem 
*_ Flush Fracture (No Stem Trimming) 

* Stron g Clinch 

* Wide Grip Range 

* Positive Hole Fill 


The Cherrylock* “2000” Series 
Locked Stem Rivet offers every 
feature desired in an aircraft 
blind rivet . . . proven high 
sheet clamp-up with no stem 
trimming (fractures flush on in- 
stallation), uniform head seat- 
ing, complete hole-fill, wide grip 
range, and positive mechani- 
cally locked stem. 

Fast, economical, easy in- 
stallation (with no stem trim- 
ming) is available with Cherry- 
lock rivets, using existing 
Cherry installation guns. You 
get better fastening at lower 
installed cost. 


One rivet can be used for 
several material thicknesses, re- 
ducing stock requirements and 
lowering costs. Positive hole- 
fill, even in oversized holes, sim- 
plifies preparation problems to 
further reduce installation 
costs. Available in: 

A-286 Stainless Steel- 
Monel— Aluminum 
For technical data on the 
new Cherrylock “2000” Series 
rivets, write Townsend Com- 
pany, Cherry Rivet Division, 
Box 2157-N, Santa Ana, Cal- 
ifornia. 


Cape Contracts 

Cape Canaveral, Fla.— Recent Cape 
Canaveral contract awards have included: 

• $4,321,658 to the Henry C. Beck Co., 
of Palm Beach. Fla., for construction of 
launch facilities for the 1.5-million-lb. 
thrust Saturn space booster awarded by 
the Army Corps of Engineers, Jackson- 
ville. Fla. 

• Unspecified amount to Gainesville 
(Fla.) Scrap Iron and Metal Co. for com- 
plete dismantling of the missile launcher 

Force-North American Navaho 5,000- 
mi. range cruise missile awarded by the 
chief of redistribution and marketing. 
Air Force Missile Test Center. 


company. Manager of the regional mar- 
keting operation is William L. Hoff- 
man: Edward Davis will manage the 
West Coast office in El Segundo, Calif., 
and Carlton A. Van Emon will head 
the East Coast office at Garden City, 
Long Island, N. Y. 

Federal Aviation Agency certificated 
the Boeing 707-220 after a 65i-hr. 
flight-test program. Approval is under 
the original type certificate issued for 
the 707-120. 

Kcarfott Co., subsidiary of General 
Precision Equipment Corp., will de- 
sign, develop and manufacture hy- 
draulic control systems for the Pershing 
missile under a contract from Army 
Ballistic Missile Agency. Each system 
controls the rate of motion and the 
angular position of two synchronized 
rotary output shafts which drive the 
jet fins and aerodynamic control fins 
of the missile. 

Semicon of California, Inc., Watson- 
ville, Calif., reports it is equipped to 
fabricate parts from pure tungsten. Po- 
rous tungsten of controlled particle size 
and porosity can be manufactured by 
the company for filters and ion sources. 

Optomeclianisms, Inc., Mineola, 
N. Y., has developed a satellite photo- 
metric monitoring system for Air Force 
Cambridge Research Center which re- 
cords instantaneously the reflected light 
and angular rate of an object in spec. 
System has recorded eighth magnitude 
stars in twilight and first magnitude 
stars in mid-davlight, company reports. 
System weighs 60 lb. 

Libraseope, Inc., will produce guid- 
ance computers for Centaur space probe 
under a SI. 8 million contract from 
Minncapolis-Honeywcll, which is de- 
veloping Centaur's inertial guidance 
system for Convair Astronautics Divi- 
sion of General Dynamics Corp., prime 
contractor on the NASA project. 
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SANTA ANA, CALIFORNIA 

Townsend Company 
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First Photo of Preproduction Mirage in Flight 



Mirage 3-01 lands at Istres, French air force test center, after making first flight with external fuel tanks. Side air intake vent in centet 
of roundel (above) is opened on takeoff and landing. Below, the same aircraft has au 882-lb. bomb attached to belly. 
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NEW AVIATION PRODUCTS 


Shock, Reliability Tester 

Mechanical shock test machine can 
be readily converted to a low frequency, 
high amplitude vibration tester by in- 
stalling a suitable flywheel cam. 

The 3 in. displacement of the shock 
table permits "in service” loadings of 
shock and vibration to be placed on 
components undergoing full operational 
or duty cycles. The arm and table may 
be placed in chambers for simultaneous 
environmental testing. Specifications in- 


clude: Shock table load. 4,000 lb. (wt. 
specimen x g), table size 15 x 13 in., 
shock motions displacement 3 in., time 
interval minimum .006 sec., time in- 
terval maximum .100 sec. acceleration 
1 to 1 50g, over-all size 8 x 4 x 3 ft. 

J. T. Muller Dvnamic Testing, Inc., 
Box 296, Hanoveri N. J. 

Plasma Spray Gun 

Hand held plasma spray gun permits 
fabrication with refractory metals, car- 
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bides, borides, silicides and nitrides. 

The gun weighs less than 4 lb. and is 
34 in. long. The unit will operate on 
such gases as argon and nitrogen at 
power levels to 40 kw. The manufac- 
turer savs materials such as titanium 
carbide, tungsten, chromium or tita- 
nium can be deposited on most ceramic 
base materials or metals without metal- 
lurgical, crystallographic or chemical 
charges. 

Giannini Plasmadync, 3839 S. Main 
St., Santa Ana, Calif. 

Water Injection Pump 

Water injection pump, designed to 
operate 1,500 hr. between overhauls, 
is applicable to cryogenics, non-lubri- 
cating and corrosive liquids and exotic 
liquid propellants. 

Sundyne pumps have a rated capacity 
of 85 gpm. and can be modified for 



greater capacity. The pumps use either 
a gearbox power source or can be 
coupled directly to a high speed drive. 
Metering capability, regardless of varia- 
tions in inlet and discharge pressures, 
eliminate pressure regulators and con- 
trol valves. 

Sundstrand Aviation, Rockford, 111. 

Liquid Oxygen Valve 

Liquid oxygen relief valve is designed 
to protect thermal insulated ground 
support equipment. In addition to li- 
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quid oxygen, the valve is applicable to 
liquid nitrogen and other cryogenic 
fluids. 

Valves have “pop action” seating and 
reseating. Pressure setting in a range 
from 75 to 450 psi. may be specified. 




Sizes available are J in. to 1J in. NPT 
male inlet connection. Pipe-awav adap- 
ters are available for most models. 

Bastian-Blcssing Co.. 4201 West 
Peterson Ave., Chicago 46. III. 

Aircraft Hydraulic Pump 

Hydraulic pump is designed to main- 
tain system pressures of 4,000 psi. full 
flow at fluid temperatures of 5301'. 

The dual element pump, model 
013673-010. incorporates two independ- 
ent pumping elements within a single 
body, both driven by a common shaft. 
Protection against failure is afforded by 



the twin pump elements, each of which 
is capable of supplying full system pres- 
sure. The pump produces 22.5 gpm. 
with a displacement of 1.012 cu. in./ 
rev.; single element operation reduces 
flow 50%. Pump operating speed is 
5,750 rpm.; metallic seals are used 
throughout. 

Pesco Products Division, Borg- 
Wamcr Corp., 24700 N. Miles Rd., 
Bedford, Ohio. 



The 
most 
complete 
single-turn 
pot 
line 

Pick the single-turn pot to suit your 
circuit from the complete helipot standard 
line . . . scaled from a compact Vz" to 
a high resolution 3" diameter. 

These singular single-turns come in 
both economy and all-metal models . . . 
so name your temperature ... to 80°C . . . 
to 125°C ... to 150°C. 

Most models allow 8 cups to be 
ganged . . . standard linearity is ±0.5%, 
with ±0.10% available for most . . . and, 
of course, you can have non-linears 
and spec models. 

To help you single out the 
single-turn you need, we have 
prepared Data File K492. 

Write for it today. 






Here’s how space-age wire problems 
are being solved at America’s foremost 
wire research laboratory 


Specific contracts awarded to Autolite for 
basic wire research attest to the major impor- 
tance of high-performance wire to America’s 
space pioneering. 

Planning products with a high degree of 
reliability for operation in relatively unknown 
environments requires a complete knowledge 
of present technology and an imaginative and 
inventive attitude in basic research. These 
are the qualities which mark the work of 
Autolite at the Port Huron facilities. 


CORONA problems are compounded as air density decreases 
at higher altitudes. Corona can seriously disturb other k 
electrical circuits, power losses are increased, and inr 
extreme cases, insulation may fail completely. Testing the 
wire in a vacuum simulating high altitudes reveals the 
effectiveness of the insulation material. 



TEMPORARY OVERLOADING can lead to possible 
insulation damage or degradation. The 
ability of an insulation to withstand a 
sudden surge of current is a major con- 
sideration in the selection of wiring mate- 
rials. Here a new silicone-rubber formu- 
lation effectively withstands a 700 per cent 
temporary overload which has caused a 
normal PVC insulation to burst into flames. 




LOW TEMPERATURES cause many insulations to 
become hard and brittle. At the same time, the 
wire may also be subject to severe vibration. 
This cold-flexing test indicates the ability of 
wire and cables to withstand these aspects of 
a space environment. 


Where heller to direct your air- 
craft wire problems than to the 
leader in the aircraft wire field? 
Autolite has a vast fund of 
answers to common problems 
and an outstanding ability to 
solve the remainder. Write, slat • 
ing your problems, to . . , 



ROBERT BARKER, Manager of Autolite’s Port Huron Engineering Laboratories, 
and H. W. Borgman, Section Engineer, discuss wire designs at Port Huron 
with E. G. Vincent, Senior Design Engineer, and N. H. Dukes, Purchasing 
Supervisor, of North American Aviation, Inc. With a background of a number 
of research projects carried out successfully for military aircraft and missile 
manufacturers, the Port Huron Laboratory is America’s foremost authority 
on wire for these pioneering fields. The knowledge and facilities of this 
Laboratory are available to all Autolite customers. 


A 

AUTOLITE 


Port Huron Engineering Laboratories, Port Huron, Michigan 
Wire Plants at: Port Huron, Michigan, and Hazleton. Pennsylvania 







AERODYNAMIC BLADE ANTENNAS 

]/ Models available from UHF to C-band 

j/ Band widths of 25 percent or greater 

l/ No space required inside airframe 

All metal leading edge provides 
high erosion resistance 




WHAT'S NEW 


Reports Available: 

The following reports were sponsored 
bv the Office of Technical Services, 
U. S. Department of Commerce, 
Washington 25, D. C.: 

Methods of Flight Vehicle Noise Pre- 
diction— by P. A. Franken and E. M. 
Kerwin, Jr., Bolt Beranek and New- 
man, Inc. for Wright Air Development 
Center, U.S. Air Force, Nov., 1958. 
$3.00; 191 pp. (PB 151827). 
Vibrations I11 Helicopters: Training 
Considerations— by R. J. Randle, Jr., 
Aero Medical Laboratory. Wright Air 
Development Center, U.S. Air Force. 
March, 1959. $-50; 10 pp. (PB 151- 
824). 

An Electrolytic Saw— by M. Mct'/gcr. 
University of Illinois for Office of Nava? 
Research. March, 1958. $.50; 8 pp. 
(PB 151574). 

Graphite Technology— by S. V'. Brad- 
street, Armour Research Foundation for 
Wright Air Development Center, U. S. 
Air Force. Jan., 1959. $2.00; 73 pp. 
(PB 151682). 

Effects of Several Iinprcgnants on the 
Oxidation Resistance of Graphite— bv 
P. T. Whelan. Watertown Arsenal, 
U. S. Armv Ordnance Corps. No date. 
$.75; 23 pp. (PB 15157& 

True Position Dimensioning— by D. Bi- 
beau and D. Sweet, Bendix-Scintilla Di 
vision. Bendix Aviation Corp., Sidney. 
N. Y. An explanation of the svstem, 
it’s theories and practical application. 
1-10 copies S3.00 each; 10 or more 
$2.50. 28 pp. 

Motorola Zener Diode Handbook- 
Motorola. Ine., 5005 E. McDowell Rd., 
Phoenix, Ariz. Contact Semiconductor 
Products Division for additional infor- 
mation. Manual covers basic theory, 
design characteristics and applications 
for zener diodes. $1.00; 130 pp. 
Proceedings of the Midwestern Confer- 
ence on Fluid & Solid Mechanics— Engi- 
neering Institutes, Division of Exten- 
sion, The University of Texas, 18tli 
and Red River Sts., Austin, Tex. Re- 
port of the meetings held at the Uni- 
versity of Texas in Austin on Sept. 
9-11, 1959. $12.50 per volume. 
Combustion-Driven Oscillations Bibli- 
ography— by Abbott Putnam and Carl 
Spcich. Battelle Memorial Institute, 
505 King Avenue, Columbus 1, Ohio. 
Over 550 references to literature on 
pulsations and noise associated with 
combustion, 1940-1959. Copies may 
be obtained free of charge by contact- 
ing Battelle’s publications office. 



SECOND prototype M.222 Flamingo, is composed of wood-metal- plasb’c construction. Builder envisions a future all-metal version. 


Second Flamingo Ready for Initial Flight 


By Edith Walford 

Vienna, Austria— Completion of the 
second prototype M.222 Flamingo, 
built by Simmcring-Graz-Paukcr A.G., 
was stepped up following the crash of 
the first prototype in August. 

The second prototype of the aircraft, 
designed for the European business and 
LOW silhouette is emphasized in this side 


sport flying market, is identical to the 
first model except that it has a more 
luxurious interior. 

It is currently waiting its first flight 
at SGP’s Simmering works near Vienna, 
pending an Air Ministry decision on 
whether a government or company 
pilot should flight-test the aircraft. 

The prototype crashed after a series 


of flight maneuvers and killed both 
pilot and mechanic. 

SGP’s design team under chief engi- 
neer Erich Meindl started work on this 
four-scat aircraft in October, 1957. Its 
development from drawing board to 
flight test stage has taken a little more 
than a year. 

First flight was made on May 15 and 
$31,000 price class. 








SELECTOR 

SWITCHES 

for 

► Resistance Thermometers 

► Thermocouple Thermometers 


THERMOCOUPLE SWITCHES'] 



Engineered to give years of ser- 

permanent installations, LEWIS 
switches have heavy, low-resist- 
ance contacts; positive detent 
action and sturdy terminals for 
easy wiring. 

The cases are splash proof and 
dust tight, of close fitting bakelite. 
Husky black-finished aluminum 
indexing knobs are used to turn 
the stainless steel shaft supporting 
the rotating brushes. 

RESISTANCE BULB SWITCHES 

A companion line of the same con- 
struction except that they are fit- 
ted with a common-terminal ring 
for three-wire bulb connections. 


THE 9S SERIES 

THE SPACE SAVERS 



Write for our descriptive 
bulletin on Selector Switches 




it was demonstrated for the first time 
at this year’s Paris air show (AW July 
27, p. 68). 

While waiting for results of the offi- 
cial investigation of the crash, the com- 
pany started a private investigation of 
its own. SGP later said it was satisfied 
the accident was not due to any struc- 
tural weakness of the aircraft. This was 
subsequently supported by several for- 
eign experts and the official accident 
investigation analysis just released fur- 
ther confirms the company’s private 
findings. 

Chief pilot of Austrian Airlines, 
Eduard Stcfl, was flying the plane when 
it crashed around noon on Sunday, Aug. 
2. Stcfl had spent much of his free time 
in flight-testing the M.222. Eduard 
Briickner of the Air Ministry, Vienna, 


government chief test pilot in charge 
of the aircraft test program, was away 
at the time. This was the 65th flight 
for the plane. 

Normal Maneuvers 
Witnesses say that Stcfl, accom- 
panied by SGP’s chief mechanic 
Eduard Schwingcnschloegel, took off in 
ideal weather. He flew at an altitude 
of about 6,500 ft. for about 50 min. 
during which he put the aircraft 
through a normal series of flight maneu- 
vers and then came in to land with only 
the starboard engine operating. Losing 
height rapidly, the plane made two 
very tight left-hand circles over the 
landing strip at what looked like an 
abnormally low speed. At this mo- 
ment, observers say, full power was 


M.222 Flamingo Specifications 


Dimensions 

Span 36 ft. 

Length 281 ft. 

Height ... 101 ft. 

Wing area 184 sq. ft 

Weights 

Cross weight ..2,310 1b 

Payload 1.540 lb 

Maximum cruising weight 3,850 lb 

Powerplant 

Two O-320-A Lycoming engines 

Takeoff power 150 hp. each 

Nominal power 150 hp. each 

Rated speed 2,700 rpm. 

Performance 

Masimnm speed at sea level 186 inph. 

Cruising sperd with 75% power at sea level ... . 168 mph 

Rate of climb at sea level with maximum load .23 ft./sec 

Rate of climb at sea level with maximum load on one engine 61 ft./sec. 

Cruising ceiling 21.000 ft 

Cruising ceiling on one engine . . . 7,872 ft. 

Range at an altitude of 6.560 ft 745 mi. 

Endurance 4.3 hr. 

Additional details 

lakeoff distance at an deration of 35J ft 1,798 ft 

Free roll 985 ft 

landing distance with brakes applied 557 ft. 

landing speed 69.5 mph. 

Fuel consumption at cruising speed .15.8 gph 

Fuel capacity . . 68.6 gal. 


developed on the starboard engine. The 
aircraft rolled and crashed from a height 
of about 200 ft. 

The Flamingo is powered by a pair 
of O-320-A Lycoming engines rated at 
1 50 hp. at 2,700 rpm. Ceiling is about 
21,000 ft.; cruise ceiling on one engine 
7,872 ft. Range is 745 mi. at a cruise 
altitude of 6,560 ft. 

Engineers gave special design atten- 
tion to short takeoff and landing per- 
formance— 985 and 557 ft. respectively. 
HOCO variable-pitch propellers are 
made by Hoffmann & Co., Bavaria, the 
only German firm in the field. Later 
models of the M.222 are to be equipped 
with U.S.-built llartzell propellers. 

The cabin has two front and two 
rear upholstered, adjustable seats. Bag- 
gage compartment aft can accommo- 
date a fifth passenger. The one-piece 
plastic canopy allows both pilot and 
passengers a good, all-around view 
and can be pushed back for easy entry 
or exit or to allow unwieldy cargo to 
be loaded conveniently. Heating in- 
stallation is also provided. 

Forward Section 

Forward section of the steel-tube 
fuselage frame is aluminum-alloy plated 
and the rear section has a plastic shell. 

The laminar-profile, plywood-covered 
wing is constructed in one piece and 
bolted to the fuselage by its main spar. 

Landing gear and nosewhecl retract 
hydraulically. 

Tail controls are statically and aero- 
dvnamically balanced and elevator and 
rudder can be trimmed during flight. 
The ailerons arc fitted with an adjust- 
able trim tab. 

Total fuel capacity, carried in wing- 
tip banks, is 68.6 gal. Fuel tanks are 
fitted with visual content indicators. 

Karl Zach, technical director of 
SGP, favors the present composite 
wood-metal-plastic construction of the 
M.222 which, in his opinion, gives the 
aircraft considerable aerodynamic advan- 
tages. But he envisages an all-metal 
version in the near future to meet 
potential demand overseas. 

Although a price for the Flamingo 
has not yet been fixed, the company 
originally said it would be close to 
531,620. The goat-skin covered seats, 
with which present models arc being 
fitted, plus one or two other interior 
refinements, will probably increase the 
price slightly. Radio, avionic equip- 
ment and compass arc optional extras. 

With the Flamingo, SGP entered 
into the field of aircraft design and 
construction for the first time and was 
severely criticized for doing so by some 
other Austrian industrialists and small- 
scale aviation experts. SGP, who up 
to now has concentrated on the manu- 
facture of locomotives and all kinds of 
diesel-powered vehicles, has built up a 
sound reputation in this field. 


Beech 1960 Backlog 
Reaches $24 Million 

Wichita, Kan.— Seven models of its 
executive aircraft line are in production 
by Beech Aircraft Corp. here for 1960. 
The company, which expects to sell 
more than $45 million worth of execu- 
tive planes next year— approximately 55 
million more than in 1959— is starting 
its 1960 sales year with a commercial 
aircraft backlog of more than 524 mil- 
lion. The new line includes: 

• Twin-Bonanza, which this year fea- 
tures an airstair door, providing direct 
entry into the right side of the fuselage 
behind the wing and individual track- 
mounted seats and increased head room, 
will list for 595,500 for the standard 
H50 340-hp. supercharged version, and 
SS3.000 for the standard D50C 295-hp. 
high compression model. 

• Four-place Debonair, of which ap- 
proximated 300 will be produced in its 
first year, will list for 519,995. 

• Travel Air light twin, which will have 
an additional 19 in. of cabin interior 
length giving an additional 17 cu. ft. of 
area, will be marketed at no increase in 
the basic price of 551,500. A new, lar- 
ger tail and larger flaps are external de- 
sign features of the new Model B95. 

• Super G18 twin Beech, priced at 
SI 26,000, has a completely revised. cock- 
pit and new windshield design provid- 
ing increased visibility. Gross weight is 
increased to 9,700 lb.' 

Also in the new line arc the six-placc 
twin engine Beech Queen Air (AW 
Oct. 26, p. 132) and the restyled four- 
place M35 Bonanza, which featured 
square wingtips. 

The 1960 line will be displayed at 
Atlantic Aviation Corp.’s facility at 
Teterboro. N. J. on Dec. 12-13. 

PRIVATE LINES 

Expansion of light plane facilities lias 
been completed at Cambridge, Md., 
airport, with installation of a 3,000-ft. 
hard surfaced runw.iv. with lighting 
available on request, SO-100 octane fuel, 
storage and maintenance operations. 
Choptank Aviation Co., has been 
named operator of the facility'. 

Piper delivered its 50,000th airplane, 
an Apache light twin, which went to 
Firwood Manufacturing Co.. Dearborn, 
Mich., which will continue to operate 
its original Super Cruiser on utility 
duty. Piper is currently producing 13 
business and utility aircraft daily. 

Controlling interest in Callair, Inc., 
agricultural aircraft manufacturer, has 
been purchased by John Mangurn, Jr., 
Bay City, Tex., a company dealer since 
February 1957. 
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staff benefits you 


Time is of the essence in the evolution of any missile 
program. That’s why, at Garlock, research and 
development, product design, tool design, pilot man- 
ufacturing, and production staffs work together as a 
fully integrated team with a common objective: 
delivery of high quality rocket motor components in 
the shortest time. Problems of design and production 
are solved jointly, thus eliminating weeks of possible 
redesigning or re-tooling. 

Garlock facilities and experience . . . flexible enough 
to swing into prototype production on short notice 
and follow this with full scale production as needed 
. . . diversified enough to design and manufacture 
rocket motor components from a variety of basic 
materials — rubber, metals, phenolics, and fluoro* 
carbon plastics. 

Garlock engineers will work to your design or help 
you in developing designs. Call or write Military 
Products Department, The Garlock Packing Com- 
pany. Palmyra, New York. 





MEETING THE BASIC 
COMPONENT NEEDS 
OF AVIONICS 


RF CONNECTORS every standard RF Series, 
N, BNC, C, HN, BN, LC. LT, UHF is avail- 
able from amphenol. Subminax RF con- 
nectors arc made only by amphenol. Re- 
quest Catalog D3. 


RACK & PANEL CONNECTORS remarkable Blue 
Ribbon connectors, new “Poke Home” con- 
tact designs — amphenol connectors meet 
every rack & panel application need. Re- 
quest Catalog B6. 



MISSILE CONNECTORS breakaways, 

and interstage, are designed and 
projects. Write for information. 




HERMETIC SEAL CONNECTORS new “Identoseal” 
marking on amphenol hermetically sealed 
connectors provides clear contact identifi- 
cation in the compression sealed glass in- 
serts. Request Catalog A5. 



PRINTED CIRCUIT CONNECTORS 143 Series re- 
ceptacles mate with standard .055" -.073" 
boards, 6 to 22 contacts, and with 133 Series 
plugs and adapters, 10 to 22 contacts. Re- 
quest Catalog B6. 
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connector division 


N0L-B0RG ELECTRONICS CORPORATION 


AMC Contracts 

Wright-Patterson AFB, Ohio— Fol- 
lowing is a list of unclassified contracts 
for §25,000 and over as released by the 
Air Materiel Command: 



MANAGEMENT 


USAF Defends Team Role Bidding Policy 


By Craig Lewis 

Washington— Air Force defends its 
philosophy of requiring weapon system 
team members to bid competitively to 
retain their team roles on grounds that 
the best subsystems and components 
available must be chosen for a new 

Industry feels that Air Force should 
make its new competitive philosophy 
clear so that bidding team members 
will know what they face if their team 
wins a competition. The issue was dis- 
cussed at an astronautics marketing 
symposium during the annual meeting 
of the American Rocket Society. 

USAF recently has been requiring 
subsystem contractors on a successful 
team to retain their team roles through 
competitive bidding. Buford M. Brown, 
vice president of the Westinghousc 
Electric Co.'s Baltimore Division, said 
it is important to clarify ground 
rules at the start so that companies 
joining in a team bid will know whether 
they must bid competitively to retain 
their roles after the prime contractor 
has been chosen. 

Defending the Air Force approach, 
Maj. Gen. William T. Thurman, as- 
sistant for production planning in the 
office of the deputy chief of staff for 
materiel, said that USAF has to be 
sure that a system has the strongest 
elements available. He outlined these 
circumstances which lead to new sub- 
system competitions after a prime con- 
tractor is chosen: 

• Services may have been developing 
components which fit into a new system 
chosen for development. These com- 
ponents cannot be ignored, and the 
service, therefore, must specify the 
component source for the prime con- 

• While an over-all system might be su- 
perior, an element of the losing system 
may be superior to the corresponding 
element in the winning proposal. Air 
Force analyzes this element in the con- 
text of the winning system and, if it 
looks good, it must be used simply be- 
cause it is the better way to do tlie job. 

• Sometimes an element of a winning 
proposal docs not have enough data 
to support it or is not thought through 
clearly. A competition forces the sub- 
system team member to do the job prop- 
erly or lose his place to a better pro- 

Thurman said a symposium con- 
ducted a few weeks ago indicated 
that many prime contractors do not 


realize that an increasing proportion 
of their work is being done outside 
their own companies and that there is a 
corresponding need to improve purchas- 
ing policies and techniques. He said 
this improved money management on 
the jjart of primes is vital, because they 

as systems grow larger and fewer. 

Urging increased vigilance in pur- 
chasing matters, Thurman noted that 
congressional pressure is increasing for 
the services to pay closer attention to 
subcontracting and to “knowing where 
the money goes.” 

Thurman also conceded that indus- 
try research costs arc rising substantially 
in relation to procurement costs, and 
he said the Air Force will be more 
liberal in recognizing research costs in 
contracts. He observed that new cost 
principles recently issued recognize 


more contractor-sponsored research 
costs, but he said USAF has to be care- 
ful to keep companies from incurring 
large research bills at government ex- 
pense. 

Lack of government aid was cited as 
a factor impeding companies in their 
long-range planning by Dr. A. C. Gil- 
bert, director of space long-range plan- 
ning for Bcndix Aviation Corp.'s Sys- 
tems Division. He said the National 
Aeronautics and Space Administration 
should take a long, hard look at its 
development timetable in light of 
budget realities and produce a firm 
schedule that industry can use in adapt- 
ing its talents to NASA needs. 

Brown said some of the services pro- 
vide "pretty good guidance” for com- 
pany planning, but he warned against 
using this guidance exclusively because 
it can inhibit free thinking and inde- 




RESUME FROM ROHR 

TO PROFESSIONAL AND ADMINISTRATIVE PERSONNEL 


Name 

Rohr Aircraft Corporation 

Address 

Main Plant and Headquarters : Chula Vista, California 
( near San Diego) 

Manufacturing Plant: Riverside, California 


Assembly Plants : Auburn, Washington; Winder, Georgia 


Age 

Established 20 years 

Health 

Financial health excellent - Sales this year, $184,000,000 
Backlog approaching a quarter -billion; 68% commercial 

Present 

Position 

World's largest producer of components for flight 


After years of experience in the engineering and manu- 
facture of ready-to-install power packages, Rohr today is 
widely diversified in many fields of structural flight com- 
ponents. For instance, the design and production of such 
major components as fuselage sections, jet pods and struts, 
empennage assemblies, flap tracks, missile racks, wing 
leading edges, etc. Perhaps even more important is Rohr's 
leadership in the development and manufacture of stainless 
steel honeycomb sandwich panels, and advanced research 
in the field of practical usage of exotic metals. 

Reason for 
these openings 

Rohr is selecting successful professional and administrative 
personnel to join its highly-regarded team. 

Business 

References 

America's major aircraft companies 

Availability 

We are available for interviews whenever it is mutually 
convenient. Please forward details of your education and 
experience to Mr. J. L. Hobel, Industrial Relations 
Manager, Rohr Aircraft Corporation, AW-7 
Chula Vista, California 


hi m a 


The Trademark To Remember . . . 


pendent development of new concepts. 

Creative thinking by industry also 
was urged by Kurt Stchling, rocket pro- 
pulsion scientist in NASA’s Office of 
Program Planning and Evaluation. He 
said NASA “must be guided by the 
fruitfulness and ingenuity of industry” 
in making its plans, and he urged in- 
dustry to submit proposals as it de- 
velops ideas. He also said companies 
should be patient after submitting their 
proposals, keep in touch rather than 
abandoning them and keep submitting 

Commenting on industry’s role in 
the wake of the transfer of the Army’s 
missile-space development team to 
NASA, Stehling agreed that the move 
increases NASA’s in-house capability 
but said it eventually will mean more 
work for industry'. He said the techni- 
cal talent acquired with the Annv team 
will be conceiving new ideas and sys- 
tems for industry to produce. 

Gilbert observed that NASA’s in- 
house capability is being defined in 
terms of the old National Advisory 
Committee for Aeronautics, and he said 
it is proper for NASA to provide the 
wind tunnels and other facilities that 
industry cannot support. 

Gilbert said NASA should stay in the 
area of basic research and should avoid 
carrying systems all the way through the 
development cycle. He also predicted 
that NASA will fall into this pattern. 

Stehling pointed out that NASA was 
built upon the traditional NACA con- 
cepts and that it is difficult to change 
organizational attitudes overnight. He 
said that over the next two years NASA 
will be conducting an educational effort 
and working out arrangements with in- 
dustry that will result in a broader out- 
look on the part of NASA and a corre- 
sponding increase in the industry' role. 

Commenting on immediate commer- 
cial prospects in space work, Stchling 
said the communications satellite is the 
only current example of a system that 
could be completely released to industry 
for commercial use. In the commercial 
area, Gilbert said Bendix is considering 
a navigational satellite system that 
would include ground equipment cost- 
ing SI, 000 to S2,000 which could be 
sold for use on ships. 

Early design effort was generally dis- 
cussed as the answer to reliability prob- 
lems, although Stehling observed that 
the lack of simple craftsmanship in pro- 
ducing and handling a system often is 
the cause of failure. H. J. Longfelder, 
development program manager of Boe- 
ing Airplane Co. Aerospace Division, 
said design work should allow for this 
lack of craftsmanship, lie said Boeing 
has long recognized this and observed 
that early design work on the Dyna-Soar 
vehicle will have to allow for lack of 
skill in production. 


IN RESEARCH and DEVELOPMENT, 
ENGINEERING, PRODUCTION and 
TESTING. From the smallest com- 
ponent to the most sophisticated 
missile system, Horkey-Moore 
Associates provides fresh, impar- 
tial approaches to your technical 


problems. And if it's manufactur- 
ing you need, HMA's advanced 
precision production methods and 
equipment — recently expanded — 
are available for your use. Call 
SPruce 5-1211 or write HMA today. 


HORKEY-MOORE ASSOCIATES 


S ■ MECHANICAL • El 


THE AIRLINES OF THE WORLD* -.’ORE 

EDO LORAN EQUIPMENT THAN ALL OTHER LONG RANGE 
NAVIGATION SYSTEMS COMBINED - THF MRLINES OF THE 

HAVE ON ORDER 

THAN ALL OTHER LONG RANGE NAVIGATION SYSTEMS 
COMBINED • THE AIRLINES OF THE WORLD HAVE ON 

MORE EDO LORAN EQUIPMENT 

LONG RANGE NAVIGATION SYSTEMS COMBINED • THE 
AIRLINES OF THE WORLD HAVE ON ORDER MORE EDO 

THAN ALL OTHER 

GATION SYSTEMS COMBINED • THE AIRLINES OF THE WORLD 
HAVE ON ORDER MORE EQO LORAN EQUIPMENT THAN ALL 

LONG RANGE NAVIGATION SYSTEMS COMBINED 


r France • BOAC 


Qanias • Sabena • SAS 
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“ANTICIPATION ENGINEERING" ■jjj 


“Anticipation Engineering" is not a new science at 
McDonnell Aircraft. It's a built-in concept that has created 
a long lineage of aviation "firsts” during the company’s 
dynamic 20-year history. 

It was this anticipation that led to initial work on the first 
U. S. manned Space Capsule a full year before the 
competition was announced. Designed to carry a human 
astronaut beyond the atmosphere into orbital space flight, 
the Capsule is an integral part of N AS.A.’s Project Mercury. 

All facets of McDonnell engineering and research are 
projected years into the future. Exploration of the 
scientific uses of space vehicles and satellites is just 
one of many such areas of study. 




General Precision Equipment 
Forms Subsidiaries Into Company 


New York— Four subsidiary com- 
panies of General Precision Equipment 
Corp.— which together account for ap- 
proximately 80% of the parent cor- 
poration's total business— are to be 
consolidated into a new operating com- 
pany to be known as General Precision, 
Inc. 'lire change will become effective 

The four subsidiaries, each of which 
will become operating divisions of the 
new company, are: General Precision 
Laboratory, Inc., Pleasantville, N. Y., 
Kearfott Co., Little Falls, N. J., Libra- 
scope. Inc., of Glendale, Calif., and 
Link Aviation, Inc., Binghamton, N. Y. 

Chainnan and chief executive officer 
of General Precision, Inc., will be 
J. W. Murray. President will be D. W. 
Smith. Both will continue to hold the 
same respective positions in the parent 
holding corporation. Managements of 
the new divisions will remain the same 
as at present. 

In addition to the usual advantages 
of consolidation such as greater effi- 
ciency and flexibility, the reorganization 
will place these companies, which in 
combination are occupied with about 
75% military business, in a better 
position to compete for larger systems 
management and production contracts 
by centralizing management, improv- 
ing facilities utilization, and increasing 
financial resources in line with the 
trend of the avionics industry in this 
direction. 

Sales of the four companies to be 
consolidated have risen from an annual 
rate of $92 million in 1955 to an esti- 
mated $177 million this year. The total 
General Precision F.quipment Corp. 
backlog at present is approximately 
$200 million, of which between S17i) 
and $180 million is attributed to this 
group. 

The new divisions will have available 
a total of about two million square feet 
of plant space, slightly less than double 
their plant area in 1955; 15,000 em- 
ployes, compared with about 7,000 in 
1955, including 4,500 engineers, com- 
pared with about 1,500 in 1955. 

In announcing the consolidation, 
General Precision Equipment Coq). 
officials denied reports that negotia- 
tions were under way with the Martin 
Co. for a merger (AW Nov. 9, p. 29). 
These officials said that no conversa- 
tions had taken place with Martin 
during the previous month. The 
Martin Co. has corporate holdings of 
General Precision Equipment Corp. 
shares of slightly more than 10% of 
the total outstanding. 

Each of the companies that will 


make up the new group has one or 
more areas of specialization within the 
avionic industry: 

• Kearfott specializes in inertial systems 
and such components as the precision 
gyroscopes and accelerometers that are 
required in these systems. 

• General Precision Laboratory holds 
the prime contract for a key portion 
of the Federal Aviation Agency's air- 
ways modernization program— the Data 
Processing Central for the experimental 
air traffic control system. It integrates 
transistorized file-type digital computers 
with a large capacity drum-storage sys- 
tem, working on line with communica- 
tions, display and print-out systems. 
The company also produces dopplcr air 
navigation systems, and military data- 
handling and closed-circuit television 

• Librascope specializes in an extremely 
broad range of computer applications, 
mostly digital, including the computer 
for the FAA’s air traffic control system. 

• Link Aviation is, according to the 
parent company, the nation’s largest 
manufacturer of flight simulators. 

The most important non-military 


contract now under way within the 
group is the development of the Data 
Processing Central for the FAA's experi- 
mental air traffic control system. Equip- 
ment for the central will be assembled 
and installed at the FAA's National 
Aviation Facilities Experimental Cen- 
ter, Atlantic City, N. J., in the near 
future as the first step in Phase II of 
the FAA program for the central. 
Phase I consisted of an experimental 
program exploring the use of rented 
commercial computers for air traffic 
control purposes. 

The FAA plans to have the central 
in operation for simulating the control 
of live air traffic by the end of 1960, 
and actually to be controlling aircraft 
with the system by the end of 1961. 

United, Snecma Settle 
J75 Contract Claim 

Paris— United Aircraft and the French 
state engine builder, Snecma, cur- 
rently are settling damage claims which 
resulted from the French backing out 
of a contract to build United’s J75 
turbojet engines in France (AW May 
4. p. 30). 

Two of the turbojets were to power 
France’s future atomic strike aircraft, 
the Mirage 4B. The French finally 
canceled the deal because of budgetary 




expanding 

corporate-sponsored 

program 

of advanced research 
Offers outstanding 
opportunity to ... . 


SCIENTISTS 

ENGINEERS 


As part of a continuing program of scientific inquiry, the Research Labora- 
tories of United Aircraft Corporation are again expanding their activities. 
The record of this organization over the past thirty years has shown a con- 
sistent trend toward basic research. The present expansion is part of this 
pattern and offers Scientists and Engineers a unique opportunity for 
creative work coupled with job stability. Independence of scientific think- 
ing and action are encouraged. 

Our unusual complex of supporting services includes : modern laboratories 
and equipment, the nation’s largest industrial digital and analog computing 
facility and a coordinated program for the design and development of 
advanced instrumentation. 

If you feel you can make creative contributions in the following fields of 
research . . . 


Chemical Kinetics 
Fuel and Combustion 
Analysis 

Thermodynamic Cycle 
Analysis 

Space Mechanics 
Electrical Propulsion 
Plasma Physics 


Gaseous Electronics 
Vehicle Trajectory and 
Performance Analysis 
High Temperature 
Materials 
Direct Conversion 
Surface Chemistry 
Nuclear Engineering 


B Please write 
■ Mr - W. M. Walsh 
U or phone 
jj| Hartford, Conn. 
* JAckson 8-4811 
S Ext. 7145 


research symbol of creative research 

U H^ 


RESEARCH LABORATORIES 


UNITED AIRCRAFT CORPORATION 

400 Main Street, East Hartford 8, Connecticut 


difficulties. Beforehand, however, the 
French Air Ministry had ordered about 
a dozen J75B prototype engines for 
initial studies. By canceling them, the 
French will have "to pay some SI 00,000 
to United, officials said. 

British Air Industry 
Reorganization Urged 

London— Too many firms chasing too 
few orders is one of the problems fac- 
ing Britain’s aircraft industry, Duncan 
Sandys, minister of aviation, said in the 
House of Commons. 

He said the majority of manufacturers 
recognized that an extensive reorganiza- 
tion of the industry was both essential 
and urgent, and he proposed to do 
everything he could to encourage the 
industry to set about it, but he gave no 
details. 

There were no plans, Sandys said, to 
expand the total production of aircraft. 
The government was only considering 
ways in which it could help the industry 
increase its civil sales. The whole ques- 
tion of research and development in the 
industry was also still being examined. 
Sandys commented. 

He promised an early statement on 
current discussions with the independ- 
ent and state airlines with respect to 
policy and operational facilities. 

Financial Briefs 

Miniature Precision Bearings, Inc., 
reported a 51 cents per share increase 
in earnings for the three-month period 
ended Sept. 30, as compared with the 
1958 period. Company earned 59 cents 
a share for the quarter, as compared 
with 28 cents a share for the same pe- 
riod last year. Total earnings for the 
first six months of the fiscal year 
beginning Apr. 1. 1959. were SI .55 a 
share, in comparison with 46 cents 
a share for the first half last year. Sales 
for the three months were S2.272.000. 
an increase of 59% over the 1958 pe- 
riod sales figure of SI, 429,000. Net 
income for the quarter ended Sept. 50 
was SI 68.000, after taxes; it was S81,- 
000 for the comparable quarter last 
vear. Net after-tax income for the 
half year ended Sept. 50 was S5S5.000. 
compared with SI 51,000 for the six 
months period last year. 

Textron Electronics sold 100.000 
shares of its common stock at S7.50 a 
share to American Research and De- 
velopment Corp., a Boston venture cap- 
ital firm, and elected Georges F. Doriot, 
American Research president, to the 
board. Textron Electronics, a subsidiary 
of the textile company, will use the pro- 
ceeds for working capital and acquisi- 
tions, like its recent one of Globe Elec- 
tronics, Inc.. Council Bluffs, Idaho. 
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tomorrow 

for holders of advanced degrees now exist in Boeing Wichita’s tremen- 
dously expanded long-range research and development program for 
PHYSICISTS or ELECTRICAL RESEARCH ENGINEERS to conduct acoustics 
and noise control research supporting advanced designs; to analyze 
survival properties of advanced vehicles in present and future environ- 
ments; and evaluate the potential of vehicle defense proposals . . . 
ANTENNA DESIGN ENGINEERS to conduct research and development 
leading to miniaturization of antennas by use of loading dielectrics 
and/or ferrites . . . CONFIGURATION DESIGNERS to create military 
and civilian vehicle designs based on general missions param- 
eters . . . DYNAMIC LOADS ENGINEERS to conduct research 
in existing and future air/ space loads . . . OPERATIONS 
AND WEAPONS SYSTEM ANALYSTS to estimate operational 
utilities of various devices under study by Advanced 
Design and recommended optimum design param- 
eters, using advanced (IBM-709) computer 
aids. Qualified engineers should 
communicate their interest in 
any of these top positions 
to Employment Manager, 





EMPLOYMENT OPPORTUNITIES 


EXPLORE 
NEW AREAS 
AT IBM IN 


Now under development at IBM are new and unusual elec- 
tronic computing systems that will greatly strengthen man’s 
control of his environment. In one project, for example, 
advances in acoustics, oceanography, and information theory 
are being coordinated to yield a data system that will sentinel 
the ocean’s depths. Another group is applying a computer’s 
logic and computational capabilities to analyze, correlate, and 
identify input signals to data acquisition systems. In the late 
development stage is an extremely high-speed, large-capacity 
computing system which will automatically handle the large 
volume of detailed records and communications required by a 
nationwide sales operation. To staff such efforts, scientists, 
mathematicians, and engineers of vision arc needed. 



IBM's rapid expansion provides many opportunities for you 
to advance — either through technical achievement or engi- 
neering administration. You may work independently or with 
a small team, and you can choose your assignments from a 
broad range of research and development areas. Specialists of 
many different backgrounds are available to assist you in your 
work. This is an excellent opportunity for a scientific or 
engineering career that combines maximum growth potential 
with job stability, 




EMPLOYMENT OPPORTUNITIES 


CAREERS ALSO AVAILABLE 
IN THESE AREAS . . . 
Acoustics 

Applied mathematics 

& statistics 

Applied physics 

Circuit design & development 

Component engineering 

Computer analysis 

Cryogenics 

Flight test analysis 

Human factors 

Inertial guidance 

Information retrieval 

Logical design 

Magnetics 

Microwaves 

Operations research 

Programming 

Radar circuitry 

Transistor circuit design 
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cvit-LOYMENT OPPORTUNITIES 


Opening for 

CHIEF, 

PRELIMINARY 

DESIGN 

in Solar’s 
rapidly expanding 
space-age programs 

QUALIFICATIONS: 

This is an excellent position for 
a man with strong creative abil- 
ity. He should have an advanced 
degree and about 10 years of suc- 
cessful experience in the design 
of missiles, related equipment, or 
major components and subsys- 
tems. From stated operational 
requirements, he should be able 
to evolve optimum configuration 
and performance details. These 
must integrate aerodynamic, 
structural, avionic and manufac- 
turing requirements. Though he 
will be supported by specialized 
departments in these fields, he 
should be able to do preliminary 
analyses and to advise the spe- 
cialists in their more detailed 
work. As a supervisor he will 
direct a small group of prelimi- 
nary design specialists. 


LENKURT 

has opportunities for 

• Communications 
Engineers 

• Development 
Engineers 

• Sales 
Engineers 

• Asst. Electrical 
Engineers 

• Engineering 
Writers 

Live and work on the 
Beautiful San Francisco 
Peninsula! 

Please call collect 
LYtel 1-8461 

E. Jack Shannahan 
Employment Manager 
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SOLAR 



LENKURT 

ELECTRIC CO., Inc. 
1105 County Road 
San Carlos, California 
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-WITH A MODERN TURN OF MIND 


Three hundred years ago, Huygens wade improvements 
on the telescope that brought heaven and earth 
close together. 

Now, man is nearing the day when he will view 
with SOSO vision what Huygens saw only through 
his wondrous tens. 

For example, manned space platforms are now on the 
drawing boards. And Goodyear Aircraft is already 
at work in many phases of advanced astronautics — 
such as telemetering and interplanetary guidance 
systems. 

Well launched are still other programs. But we need 
help. We need men with the desire and the devotion 
of a Huygens — and some of his talent, too. if you're 
that kind of- man, we'd like to hear from you. 

Write: Mr. Charles Jones, Director of Technical and 
Scientific Personnel. Goodyear Aircraft Corporation, 
Akron 15, Ohio. 
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LETTERS 


Range Rhyme 

I have read your magazine with keen 
interest ever since I found out about 
Aviation Week in 1955. While frequently 
containing minor discrepancies, your stories 
and articles give us more advance informa- 
tion on some programs than we arc able to 
get from the range users ourselves. I 
particularly agree with Mr. Hot* and most 
of his editorials on our progress in missile 

Though I have been tempted to write you 
often about certain items — such as some 
technically educated joker claiming we are 
not in a "race" with the USSR or some 
airline pilot criticizing military pilots (of 
which I am one). I have never done so. 
When you published "The Ballad of 
AFMTC” this week (Nov. 9, p. H8), 
however, I cannot resist sending in another 

The author of “Mcdaris. von Braun and 
Me” is unknown to me. I copied it off the 
wall of a downrangc station. Downrange 
personnel do many things to pass their 
spare time and I feel some bright radar 
technician wrote this in a lull — but cannot 
lie sure. 

If you want to publish this — please be 
my guest. Better hurry, though; General 
John retires in Januaiy. 


Mcdaris. von Braun and Me 
In the missile game, we’ve won great fame, 
The world knows our Jupiter C 
And what we've done with Explorer I, 
Mcdaris, von Braun and Me. 

Now Explorer II went off in the blue 
On its own self guided spree. 

Number III kept in track and now reports 
back 

To Medan's, von Braun and Me. 

We'll send up others to join their brothers. 

Some will orbit, some fall in the sea. 
Yet history will toast the men with the most, 
Medaris. von Braun and Me. 

Oh watch our smoke as we go for broke 
To solve the space mvsterv. 

We have a thirst to be there first, 

Medaris, von Braun and Me. 

Our skill we pride, we'll travel wide 
Into space so wild and free. 

To the moon, then Mars, then to distant 

Medaris, von Braun and Me. 

When finally we’ve planned a space ship 
that's manned, 

And they call for brave men two or three, 
To try first for the moon in that metal 
balloon, 

Call Medaris and von Braun— NOT ME. 
USAF Captain 
Headquarters 

Air Force Missile Test Center 
Patrick Air Force Base, Fla. 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor. Aviation Week. 
330 W. 42nd St.. Nete York 36. IV. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 

Search for Infinite 

The letter from Mr. Waldo Claflin (AW 
Nov. 2, p. 134) represents an important 
point of view, but I disagree substautiallv 
with most of the points he makes. 

I am a mechanical engineer who has 
subscribed to Aviation Week since 1946. 
but I am not connected to aircraft or missile 
work in any way. I have no "ax to grind." 
but I do have a strong interest as a private 
citizen in the accomplishments of my 
country. 

Mr. Claflin suggests that, since the United 
States and Russia have not agreed on all 
the rules, no race exists. Communist Russia 
has never been famous for agreeing to rules 
of any kind. We were certainly in a produc- 
tion race during World War II, but it can 
hardly be said that the opposing parties 
started the race at the same time. In a sports 
contest does the race begin with the starting 
gun? No. it starts long before the event. He 
who prepares himself well for the race betters 
his chances of winning. Therefore, even in 
such a formalized event as a sporting con- 
test the contesting parties will not have be- 
gin the "race” at an agreed time. 

We are now in a titanic race for the minds 
of men. The outcome of this giant contest 
will have much greater implications than 
just how large a piece of hardware we can 
throw into the sky. We have always prided 
ourselves in being first in whatever we do. 
These space accomplishments capture the 
imagination of people the world around, and 
especially the young people who are most 
receptive to new ideas. What American does 
not recall with pride the accomplishments 
of the Wright brothers. Lindbergh. Rick- 
over? Claflin. in discussing Russia's clus- 
tered engines, says that anyone could cluster 
engines. If his reasoning is correct, when 
then should we honor the above men. 
whose only achievement was to be first in 
their respective fields, and whose accom- 
plishments opened the door to vast new 
world of knowledge? Perhaps "anyone” 
could cluster engines, but the fact remains 
that we have not done it with large thrust 
engines and arc just now getting around to 
trying it. Isn’t it a bit ironic that the man 
given this job predicted rather accurately 
the space accomplishments to date in a 
scries of articles for Collier’s magazine, 
quite some time before the Russians 
succeeded in boosting their Sputnik into or- 
bit? In his articles, von Braun based his sug- 
gested vehicles on clustered small engines. 
Where would our space program have pro- 
gressed had we implemented his ideas at that 
time? I am sure that Dr. von Braun would be 
one of the first to say that the entire space 
program does not revolve about himself; he 
is too much of a team man for that. 1 low- 


cver, I believe he is symbolic of the whole 
program. There are parallels between his 
life and that of Christopher Columbus. 
Columbus was a supra-nationalist, driven by 
a grand dream. He could not achieve this 
dream in his own country, but finally found 
a nation that coiild support him in his 
adventure into what was then a great ’of 
greater an unknown than space is for us 

With all the interservice rivalry, congres- 
sional licarmss. reorganization and re- 
evaluation of the space program. I am 
reminded of the construction of the Hale 
telescope on Mount Palomar. One of the 
greatest problems with this telescope wa» 
the production of the giant mirror. The 
task was given to a highlv skilled man, 
hacked by a great industrial coinpanv. In 
the course of their attack on this problem 
they developed many new and valuable 
extensions of the art, but after an expen- 
diture of over S600.000 and a great amount 
of time there was still no usable glass disk 
which of course was the object of the 
problem in the first place. The task was 
given to a small company, which produced 
a high quality disk in a fairly short time 
and, as I recall, at less than one-tenth of 
what had previously been spent. I believe 
that it is highly possible that our satellites 
and space probes have contributed more tcT 
basic knowledge than have those of the 
Russians. However, the uncommitted 
peoples of the world will, in my opinion, 
view space accomplishments in simpler, 
more basic terms. Whether we like it or 
not our space program has become an ex- 
tension of onr national policy. The 
prestige of our system is at stake. I believe 
that our system of free enterprise has a 
literally infinite capacity for achievement.' 
but our capacity must be brought into 

Let us be done with leadership that 
is satisfied with our achievements! Let us 
use the vision of a von Braun and the drive 
of a Rickover. and get on with the job. 

Deep within man is the search for the 
infinite. Ancient philosophers spoke of the 
universe around us. Countless men through 
the centuries have guessed at what the other 
side of the moon was like. I congratulate the 
Russians for their grand achievement, for 
their clustered engines, for their “un- 
sophisticated'' hardware that brought to 
man his first glimpse of the far side of the 

But as an American I wish we had done 
it first. 

William C. Deem 

Eli Bridge Co. 

Jacksonville. III. 

Viewing Space Race 

After reading Mr. Waldo M. Claflin's 
letter concerning the “space race" (AW 
Nov. 2, p. 134), I can make only one 
comment; 

Even the ostrich should take his head 
out of the sand once in a while. 

ohn L. Walker 
lyattsvillc, Md. 


no 
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A PARTIAL SHOWING. OVER 60 DIFFERENT 
SIZE 8 ROTARY COMPONENTS AVAILABLE 


Clifton Precision's size 8 rotary components have been tried and proven by customers over the past 4 years. More than 50,000 have been 
shipped. These are the most accurate and best tested (because they are use tested) size 8 rotary components on the market today. 

1. Torque transmitter (26v. input) 2. Torque transmitter (115v. input) 3. Control transformer (lo 2) 4. Control transformer (hi Z) S. Control 
transformer (very hi Z) 6. Torque receiver (26v. input) 7. Torque receiver (U5v. input) 8. Torque differential (lo Z) 9. Torque differential 
(hi Z) 10. Electrical resolver (.5 t.r.) 11. Precision computing resolver (feedback winding) 12. Electrical resolver (1 t.r.) 13. Linear trans- 
former (115v. input) 14. Linear transformer (26v. input) 15. Servo motor (1' length, .40 in-oz stall torque) 16. Motor generator (lOv. input) 
17. Servo motor (53/64 " long) 18. Servo motor (35v. center tap) 19. Servo motor (26v, center tap) 20. Motor generator (26v. input) 21. Servo 
motor (.30 in-or stall torque) 22. D.C. motor (14v. input) 23. D.C. motor (28v. input) 


ENGINEERS — Jo 


e rotating component* field. Write Oevid O. Brown, Oirector of Personnel, 


CLIFTON PRECISION PRODUCTS CO., INC. Cl 


CLIFTON HEIGH 

9, Upper Derby. Pa. — Hilltop P-1200, TWX Flanders. P 


I Personnel. Dept. A I 
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Avco cools a nose cone — at 12,000°F. — To bring a space vehicle safely through the 
12,000-degree heat of atmospheric re-entry, Avco scientists have developed radically new “space 
age materials.” One of these, a ceramic structure termed Avcoite, made history as it returned 
this country’s first successfully recovered ICBM nose cone. Today, materials research at Avco 
continues in new and bold directions, ranging from heat-resistant rocket nozzles to light- 



AVCO MAKES THINGS BETTER FOR AMERICA / AVCO CORPORATION / 750 THIRD AVENUE, NEW YORK 17, N. Y. 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS ... WRITE AVCO TODAY. 


